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PREFACE 

The events leading t o  t h e  organization of t h e  Workshop on t h e  Fate  and 
Impact of Marine Debris a r e  described i n  the  Executive Summary. 
t i o n  t o  t h e  Executive Summary, t he  proceedings of t h e  workshop contains  an 
introduction, t h e  f u l l  t e x t  of t he  papers presented a t  t h e  t h r e e  technica l  
sessions,  a b s t r a c t s  of o r a l  presentations,  an a b s t r a c t  of a pos t e r  session, 
and repor t s  of t h e  four Working Groups, A l l  technical  papers were reviewed 
by one o r  two referees .  
t h e  completeness of t h e  records re la ted  t o  marine debr i s  i s  enhanced by 
t h e i r  inclusion, 

In addi- 

Although some papers r e p o r t  research i n  progress,  

In t h e  Appendices a r e  l i s t e d  t h e  s teer ing  group, t h e  agenda of t h e  
workshop, a l i s t  of par t ic ipants ,  a l i s t  of t i t l e s  of background and 
working papers, and a bibliography on entanglement. 

As Chairman of t h e  Steering Group of t h e  Workshop on t h e  Fa te  and 
Impact of Marine Debris, the senior ed i to r  had t h e  pleasure of working with 
individuals representing a wide spectrum of t h e  s c i e n t i f i c  community: 
O f f i c i a l s  of s t a t e  and federal  agencies, o f f i c i a l s  of t h e  Marine Mammal 
Commission, Executive Directors of t h e  North P a c i f i c ,  P a c i f i c  and Western 
Pac i f ic  Fishery Management Councils, representa t ives  of several  conserva- 
t i o n  groups, and o f f i c i a l s  of f i s h e r i e s  agencies of t h e  Governments of 
Japan, Republic of Korea, and Republic of China (Taiwan); The success of 
t he  workshop w a s  ensured by t h e  will ingness of individuals  t o  cont r ibu te  
and p a r t i c i p a t e  i n  t h e  various sessions. 

Suzanne Montgomery of Washington Communications Service, 150 N e  

Muhlenberg S t r e e t ,  Woodstock, Virginia, prepared t h e  Executive Summary. 

Special thanks a r e  extended t o  t h e  University of Hawaii Sea Grant 
College Program f o r  t h e i r  ass is tance in  handling t h e  l o g i s t i c s  of t h e  
workshop and aiding in the  preparation of t h e  proceedings f o r  publication. 

P a c i f i c  Sea Grant College Programs contr ibut ing funds for t h e  workshop 
included t h e  University of H a w a i i  (NOAA Grant No. 1PA81kA-D-00070), t h e  
University of Alaska (NOAA Grant No. NA82AA-D-O0044C), t he  Universi ty  of 
Cal i fornia  (NOAA Grant No. NA80M-D-O0120), and t h e  University of 
Washington (NOAA Grant No. lVA84M-D-00011): This proceedings i s  a l s o  a 
H a w a i i  Sea Grant College Program cooperative repor t ,  UNIEI-SEAGRANT-CR- 
85-04. 
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EXECUTIVE SUlWARY 

I. INTRODUCTION 

For t h e  past  decade, concern has been growing among s c i e n t i s t s ,  f i sh -  
ermen, conseroat ionis ts ,  and o thers  over t h e  markedly increased volume of 
marine debr i s  apparent i n  the  wor ld ' s  oceans. This form of marine pollu- 
t i o n  may be a pa r t i cu la r ly  ser ious problem in t h e  North Pac i f ic '  Ocean, 
where an abundancq of l o s t  o r  discarded f i s h i n g  gear  and o the r  nonfisher ies-  
generated mater ia l ,  including cargo ne t s  gnd p l a s t i c  packing bands, may be 
contributing t o  the  mor ta l i ty  of several  marine species.  
marine mammals, notably northern f u r  s ea l s  and Hawaiian monk s e a l s ,  marine 
t u r t l e s ,  seabirds ,  and fishes--organisms which may become entangled with o r  
ingest  man-made debris.  
human safe ty  a s  a r e s u l t  of foul ing vessel  propulsion systems. 

These include 

This debr i s  may a l s o  pose a po ten t i a l  t h r e a t  t o  

Many of those concerned have pointed out t h e  need f o r  a more p rec i se  
de f in i t i on  of t h e  problem. In 1982 the  Marine Mamma1 Commission asked t h e  
National Marine Fisher ies  Service ( W S )  t o  organize a workshop t o  address 
the marine debr i s  i s sue  and provided i n i t i a l  planning funds f o r  t h a t  pur- 
pose. In December 1983 t h e  Southwest F isher ies  Center Honolulu Laboratory, 
NMFS, establ ished a Steering Group t o  organize an in t e rna t iona l  workshop t o  
address the  s c i e n t i f i c  and technical  aspects  of t h e  marine debr i s  problem 
and i t s  impact on marine resources. The Workshop on the  Fa te  and Impact of 
Marine Debris took place 26-29 November 1984 a t  t h e  A l a  %ana Americana 
Hote l  i n  Honolulu, Hawaii. 

0biectives.--The objec t ives  of the  Workshop, a s  defined by t h e  
Steering Group were to:  
impact of marine debr i s  t o  determine the  extent  of t he  problem; (2 )  
i den t i fy  and make recammendations on possible  mi t iga t ing  act ions;  and (3 )  
ident i fy  and make recommendations on fu tu re  research needs. The Steer ing 
Group recognized t h a t  ac t ive  f i sh ing  operations,  such a s  t h e  high seas  g i l l  
ne t  f i s h e r i e s  i n  t h e  North Pac i f ic ,  may a l s o  pose a ser ious t h r e a t  t o  mar- 
ine  species,  but  determined t h a t  t h i s  problem was beyond the  scope of t h e  
planned Workshop. Thus, t h e  Honolulu Workshop was l imited t o  considerat ion 
of marine deb r i s  and i t s  impact on marine species-  

(1) review the  s t a t e  of knowledge on t h e  f a t e  and 

WorkshorJ Ornanization.--To l ay  the  groundwork f o r  subsequent discus- 
s ion,  t he  Workshop was opened with a review of t h e  ex i s t ing  conventions, 
laws, and regula t ions  t h a t  could provide a l e g a l  framework f o r  ,dealing with 
the  problem of marine debris.  Background and experience papers on t h ree  
aspects  of t h e  problem were presented i n  t h e  technica l  sess ions  t h a t  
followed. The session top ics  were: the  source and quant i f ica t ion  of 
marine debris ;  t he  impact of debr i s  on marine resources;  and t h e  f a t e  Of 
marine debr i s  i n  t h e  world's oceans. 
i n  the  top ic ,  pa r t i cu la r ly  a s  regards the  entanglement i s sue ,  a four th ,  
general session was held t o  focus on i d e n t i f i c a t i o n  of management needs- 

Because of t h e  broad publ ic  i n t e r e s t  

upon completion of t he  technical sessions,  p a r t i c i p a n t s  m e t  i n  four  
separate  Working Groups t o  discus6 the  r e s u l t s  of t h e  technica l  sess ions  
and t o  formulate recommendations on needed ac t ions .  A t  a f i n a l  Plenary 
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session, Working Group chairmen summarized the  results of these  de l ibera-  
t i o n s  f o r  consideration by t h e  Workshop p a r t i c i p a n t s  as  a whole. 

Sponsors and Particinants.--Sponsors of t h e  Workshop included: t h e  
U.S. Fish and W i l d l i f e  Service,  t h e  Marine Mammal Commission, t h e  WMFS, t h e  
North Pac i f i c  Fishery Management Council, t h e  P a c i f i c  Fishery Management 
Council, t h e  P a c i f i c  Sea Grant College Programs, and the  Western P a c i f i c  
Regional Fishery Management Council. 

Pa r t i c ipan t s  included representa t ives  of t h e s e  groups along with 
s c i e n t i s t s  from various d i s c i p l i n e s ,  adminis t ra t ive  and management person- 
nel  from Federal and S t a t e  o f f i c e s ,  and r ep resen ta t ives  of t he  f i s h i n g  
industry,  t he  academic community, conservation groups, and aquaria .  
Although pa r t i c ipan t s  were pr imar i ly  from t h e  United S ta t e s ,  s c i e n t i s t s  
from the  Republic of Korea, Japan, t he  Republic of China (Taiwan), New 
Zealand, Canada, t h e  Federal Republic of Germany, and the  United Kingdom 
were a l s o  present.  

The tendency of marine mammals and o t h e r  marine spec ies  t o  become 
entangled i n  pieces  of f i sh ing  or  cargo ne t s ,  packing bands, and o t h e r  
debr i s  l o s t  o r  discarded a t  sea has been recognized f o r  many years ,  In t h e  
m i d - 1 9 6 0 ' ~ ~  the  North P a c i f i c  Fur Seal Commission noted t h e  increas ing  
number of northern f u r  s ea l s  i n  the  harvest  t h a t  were becoming entangled i n  
material l o s t  or discarded by fishermen and t h e  merchant f l e e t .  Over the  
pas t  decade, t he  four  na t ions  par ty  t o  t h i s  convention--Canada, Japan, t he  
United S ta t e s ,  and the  Soviet  Union-have attempted t o  check t h i s  problem 
through an educational program di rec ted  a t  t h e  f i s h i n g  operat ions i n  the  
North Pac i f i c  Ocean. 

Over t h i 8  same period, it bas become apparent t h a t  t h e  problems of 
entanglement a r e  not  l imited t o  northern f u r  s e a l s ,  but a l s o  involved o the r  
marine mammals species ,  including t h e  endangered Hawaiian monk seal, sea 
l ions ,  harbor sea l s ,  and northern elephant s ea l s .  
involving entanglement of seabirds ,  marine t u r t l e s ,  and f i s h  have a l s o  been 
recorded . 

Other inc iden t s  

Simultaneously, it has been found t h a t  some spec ies ,  including 
endangered species  of sea t u r t l e s  and many epecies  of marine b i r d s ,  a r e  
ingest ing ocean debr i s ,  such as p l a s t i c  bags, small  p l a s t i c  p e l l e t s  
(believed t o  be the  raw form of mater ia l  used i n  molding p l a s t i c  products),  
and o t h e r  man-made mater ia ls .  

While many of the  inc idents  of entanglement and inges t ion  of marine 
debr i s  have been observed i n  the  North P a c i f i c  Basin, da t a  from o t h e r  a reas  
of t he  world show t h a t  t h e  problem i s  global.  

In most instances,  t he  ex ten t  of entanglement i n  and inges t ion  Of 
materials by marine species i 6  no t  known; nor is  i t  clear what impact t h i s  
i n t e rac t ion  between marine animals and man-made debr i s  may be having on 
individual  animals o r  populations a s  a whole. There i s  reason t o  be l ieve ,  
however, t h a t  entanglement of northern f u r  s e a l s  i n  n e t  fragments, l i n e s ,  
packing bands, and o ther  debria  may be a s i g n i f i c a n t  mor t a l i t y  f ac to r .  
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Based on data  ana lys i s  ca r r i ed  out i n  preparat ion f o r  t he  Apri l  1982 meet- 
ing of t h e  North Pac i f i c  Fur Seal Commission, a preliminary es t imate  of t h e  
annual mor t a l i t y  rate due t o  entanglement a t  t h a t  time was t h a t  i t  was more 
than 5% of the .populat ion a s  a whole. 
mortal i ty  from entanglement may exceed the  o r i g i n a l  es t imate  and probably 
has its g r e a t e s t  e f f e c t  on young animals. 

Subsequent analyses i n d i c a t e  t h a t  

There a r e  a l s o  questions about the sources of such debr i s  and what 
ul t imately happens t o  it once it en te r s  t h e  marine system. However, it i s  
increasingly apparent t ha t  marine mammals, seabi rds ,  t u r t l e s ,  and f i s h  a r e  
becoming entangled i n  o r  a r e  ingest ing man-made debr i s  l o s t  o r  discarded in 
the  oceans. 

111. SUHMBRY OF TECHNICAL SESSIONS 

The Workshop program included 29 inv i ted  background and working papers 
presented during 3 technical  sessions.  The techuica l  sess ions  focused on: 
Source and quant i f ica t ion  of marine debr i s ,  chaired by Dayton L. Alverson; 
impacts of debr i s  on resources,  chaired by Douglas G. Chapman; and f a t e  of 
marine deb r i s ,  chaired by James D. Schumacher. A summary of t h e  technica l  
sessions follows . 
Session I. Source and Quant i f icat ion of Marine Debris 

The purposes of t h i s  session were t o  descr ibe sources of marine debr i s  
and, t o  t h e  extent  possible ,  i nd ica t e  t h e  quant i ty  t h a t  may e x i s t  i n  the  
North Pac i f i c  Ocean. The widespread occurrence of debr i s  was wel l  docu- 
mented by various papers presented during a l l  t h r e e  technica l  sess ions  of 
the  Workshop. 
of debr i s  both enter ing and leaving the  North P a c i f i c  Ocean annually a r e  
lacking . 

However, it was c l e a r  t h a t  accura te  es t imates  of t h e  volume 

The nature  and magnitude of t he  major f i s h e r i e s  i n  the  North P a c i f i c  
t h a t  could be contr ibut ing s ign i f i can t ly  t o  marine debr i s  were described by 
several  pa r t i c ipan t s .  The high seas  g i l l  n e t  f i s h e r i e s  o f f e r  a subs t an t i a l  
po ten t i a l  f o r  generating debr i s  due t o  t h e  l a rge  quant i ty  of gear  used. 
Uchida reported t h a t  170,000 km of g i l l  n e t s  a r e  used by 15  f i s h e r i e s  
annually. 
Of t h i s  a c t i v i t y .  
but it appears t h e  reduction i n  Japanese high seas  e f f o r t  s ince  1958 
h e d i n )  is compensated f o r  by t h e  increased Taiwanese squid e f f o r t  s ince 
1970 (Chen). 

The Japanese coas t a l  sardine and he r r ing  f i s h e r i e s  represent  72% 
The trend in  use of high sea8 g i l l  ne ts  i s  not  d e a r ,  

The t rawl  f i she ry  i s  the  o the r  major a c t i v i t y  i n  the  North P a c i f i c  
Ocean with a po ten t i a l  f o r  generating ne t t i ng  debris .  
as the  high seas  g i l l  ne t  f i she ry  i n  terms of m i l e s  of n e t t i n g  i n  t h e  
water, t he  t rawl  f i she ry  i s  a s i g n i f i c a n t  e ' f for t  in t he  area.  
1962, t he  t o t a l  trawling e f f o r t  by a l l  count r ies  has  been r e l a t i v e l y  s t a b l e  
a t  between 2,000 and 2,500 vesse l  months per year  (Low e t  a l a ) .  
was general ly  corroborated by Fredin. 

by Neilson. 
PoPnlation contr ibutes  a v a r i e t y  of debris  i n  t h e  form of polystyrene,  

While no t  a s  l a rge  

Since about 

This view 

Another s ign i f i can t  source of debris  was suggested i n  t h e  presenta t ion  
Both from land-based and water-related a c t i v i t i e s  , t h e  general  
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strapping bands, rope, packaging materials of many types,  p l a s t i c  bags and 
sheets ,  and p l a s t i c  food u t e n s i l s .  

The quant i ty  of debr i s  i n  the  North P a c i f i c  was addressed by four  
papers covering var ious aspec ts  and geographic a reas .  
described types and q u a n t i t i e s  of debr i s  found on beaches i n  Oregon, south- 
west Alaska, and Amchitka Is land i n  the  Aleutians.  
t r a w l  ne t t i ng  cons t i tu ted  67 t o  85% of t h e  d e b r i s  by weight on t h e  beachee 
studied i n  Alaska. 
beaches yielded 26 tons of mater ia l  in about 3 he  It was pr imar i ly  poly-- 
styrene,  p l a s t i c  food u t e n s i l s ,  bags o r  shee t s  of p l a s t i c ,  and p l a s t i c  
bo t t les .  Fishing mater ia l s  represented a r e l a t i v e l y  small p a r t  of t h e  
t o t a l .  

Her re l l  and Rei l soa  

Xerrell reported t h a t  

Neilson reported t h a t  a synopt ic  survey of Oregon 

Dahlberg and Jones reported r e s u l t e  of d e b r i s  observat ions on t h e  opem 
Prom a survey between Hawaii and Kodialt, Alaska, Dahlberg noted ocean. 

geographic a reas  of concentration, due presumably t o  t h e  a c t i o n  of oceau 
currents.  
i n  Oregon. 
was low, but a paper by Lenarz ind ica t e s  t h a t  t h e  observed d e n s i t i e s  a r e  
not inconsis tent  with mor ta l i ty  r a t e s  estimated f o r  northern f u r  s ea l s .  

The types of mater ia l  were similar t o  those  reported by Neilsou 
Both Dahlberg and Jones noted t h a t  t h e  amount of deb r i s  sighted 

Session 11, Impact of Debris on Resources 

The aim of t h i s  session w a s  t o  present  t h e  r e s u l t s  of observat ions of 
marine debr i s  impacting marine organisms or man, l a r g e l y  a t  t h e  ind iv idua l  
level .  A review of the  l i t e r a t u r e  by Wallace included some unpublished 
r e s u l t s  of research on debr i s  entanglement and debr i s  ingest ion.  
noted were sme impacts on humans, including entanglement during underwatei 
a c t i v i t i e s  and i n  vesse l  p ropel le rs .  

Also 

Sncideaces of entanglement have been monitored most ex tens ive ly  f o r  
northern f u r  seals, pr imar i ly  as p a r t  of t h e  subadult  male harvest .  
the  la te  196OPe, a record of such observed entanglement has been made for  
St. Paul Is land i n  the  P r ib i lo f s .  More in t ens ive  s t u d i e s  have been made in 
recent  years,  
explanation of the  recent ly  observed dec l ine  (about 6.5% per  year)  i n  f u r  
seal populations in  the  P r i b i l o f  Is lands.  
developed models which i n d i r e c t l y  r e l a t e d  t h e  population dec l ine  t o  
entanglement, but more r e c e n t l y  and more d i r e c t l y ,  in a paper presented in 
t h i s  session, showed co r re l a t ions  between observed entanglement on land and 
changes i n  the  number of pups born. 

Since 

The r e s u l t e ,  while suggestive,  provided only an i n d i r e c t  

As p a r t  of t h i s  work, Fowler 

Since S t e l l e r  sea l i o n s  feed g l so  in an a rea  used by f u r  s e a l s ,  it i 8  

Calkins reported on such inc iden t s  end a l s o  OP 
not surpr i s ing  t h a t  these animals a r e  a l s o  observed entangled in n e t t i n s  
and p l a s t i c  packing bands. 
beach surveys t h a t  attempted t o  determine t h e  proport ion of marine deb r i s  
on beaches t h a t  has p o t e n t i a l  f o r  entangling animals. 
wer@ reported on by Stewart  and Yochem with r e spec t  t o  severa l  species  Of 
pinnipeds in the  Southern Cal i forn ia  Bight, 
ment in t h i s  a rea  were much lower than f o r  t h e  northern species  discussed 
above. 

Similar  observation. 

I n  genera l ,  r a t e s  of entangle- 
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There a r e  scattered incidences of monk s e a l  entanglement, some i n  
published repor t s  but many i n  unpublished r e p o r t s  and f i e l d  notes ,  
reports  have been col lected and were summarized f o r  t h e  years  1976 t o  1984 
i n  a paper presented by Henderson, 

Such 

Three papers reported on entanglement o r  inges t ion  of marine l i t t e r ,  
primarily p l a s t i c  bags and pe l l e t s .  
Zealand, one on marine b i r d s  around the  world, and one on marine t u r t l e s .  
While the f a c t  of euch p l a s t i c  ingest ion is c l ea r ,  t he  ac tua l  impact on t he  
individual animals i s  much less c l ea r ,  

One reported on such inc idents  i n  New 

In separate  papers, High and Carr reported on directed and inc identa l  
obeervations of var ious types of l o s t  gear,  e.g., crab pots ,  longl ine,  and 
g i l l  ne t s ,  t h a t  have continued t o  "fish" f o r  per iods of several  years  a f t e r  
becoming de re l i c t .  
have continuing impact on the  resources being ta rge ted  by the  f i she ry ,  but 
u n t i l  more i s  known on the  amount and longevity of such l o s t  gear ,  it is 
not possible t o  quantify t h e  impact a t  the  population leve l .  

These s tudies-  demonstrate t h a t  such "ghost" gear w i l l  

Session 111. Fate of Marine Debris 

The goal of t h i s  session was t o  review the  s t a t e  of knowledge on t h e  
f a t e  of marine debr i s  i n  the  North Pac i f i c  Ocean, including the  Bering Sea. 
Two papers were presented on forcing mechanisms f o r  and behavior of t he  
general c i r cu la t ion ,  followed by two presentat ions t h a t  viewed t h e  question 
of f a t e  of marine debris  from model perspectives.  

From presentat ions by Seckel and Reed, it is  evident t h a t  our under- 
standing and descr ipt ion of general c i r cu la t ion  have advanced s ign i f i can t ly ,  
due pa r t i cu la r ly  t o  the  wealth of d i r ec t  cur ren t  measurements made during 
the past  decade, The lack  of knowledge of debr i s  behavior w i t h  t i m e  and the  
natural  v a r i a b i l i t y  of t h e  upper ocean, however, preclude predic t ion  of 
debris t ransport  on an individual  item basis.  
however, vere suggested to7be most l i k e l y  i n  e i t h e r  t he  Subarctic Conver- 
gence Zone or on t h e  w e s t  coast  of North America from about l a t .  40" t o  50'1J. 

Concentrations of debr i s ,  

Presentations by Cart and Gerrodette focused on model approaches t o  

The 
the problem of debris. 
l ike ly  be concentrated and regions where such processes a r e  active.  
Subarctic Convergence was again noted as a region of reduced spreading 
tendency. 
t ions  of debr i s  ac tua l ly  ex is ted  here. 
model, based on population dynamics, which considered marine deb r i s  as a 
group of varioue species whose b i r t h  and death r a t e 6  a r e  poorly quant i f ied.  
Critical f o r  t h i s  approach is  information on how much debr i s  e x i s t s  and 
where and when it entered t h e  marine environment, 
framework f o r  Working Group I11 discussions about poss ib le  mi t iga t ing  
actions and for i den t i f i ca t ion  of needs f o r  f u t u r e  research. 

Galt indicated processes whereby debr i s  would most 

Observations preeented by Dahlberg indicated higher  concentra- 
Gerrodette presented a conceptual 

This model was a usefu l  

IV, SUMMARY OF WORKING GROUP MEETINGS 

The repor t s  of the  four  Working Groups r e f l e c t  t he  perspect ives  from 
which each approached the i ssue  of marine debr i s  in t he  world's oceans-its 
or igins ,  i t s  impact on marine species,  i t s  f a t e  i n  the  marine environment, 
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and t o o l s  f o r  addressing and managing t h e  problem. 
three  technica l  Working Groups and the  Working Group on Management Needs 
a r e  included i n  the proceedings of t h e  Workshop. 
repor t s  a r e  smmarized here.  

F u l l  r e p o r t s  of t h e  

The Working Group 

As became apparent during t h e  f i n a l  plenary sess ion  of t h e  Workshop, a 

For example, t h e  groups agreed on t h e  need fo r :  
number of common conclusions and s imi l a r  recommendations emerged from t h e  
individual  Working Groups. 
extensive e f f o r t s  t o  educate the  publ ic  on t he  marine deb r i s  problem; 
quan t i t a t ive  da t a  t o  a s ses s  the  impact of deb r i s  on marine resources;  and 
increased information t o  determine the  sources and d i s t r i b u t i o n  of debris .  

Working Group p a r t i c i p a n t s  agreed t h a t  d e s p i t e  i n s u f f i c i e n t  da ta ,  
ava i lab le  evidence shows t h a t  marine debr i s  now t h rea t ens  a number of 
marine species ,  including marine mammals, seabi rds ,  marine t u r t l e s ,  and 
f i s h ,  and presents  a hazard t o  ves se l  operat ioas .  Clear ly ,  t h e  problem i s  
not  l imi ted  t o  any group or groups of animals, but can a f f e c t  commercially 
valuable spec ies  and endangered and threatened spec ies ,  a s  w e l l  a s  human 
safe ty  a t  sea. 

A t  t h e  same t i m e ,  t h e  groups recognized t h a t  marine debr i s  may have 
pos i t ive  b e n e f i t s  f o r  both marine species  and man, such as a tendency t o  
concentrate f i n f i s h ,  which should be invest igated.  

It was a l s o  recognized t h a t  entanglement of nontarget  marine animals 
i n  a c t i v e l y  f i sh ing  gear  may pose a s  g rea t  o r  a g r e a t e r  problem than 
in t e rac t ions  with marine debr i s ,  and it was agreed t h a t  t h i s  i s sue  should 
be addressed in another forum. 

While the prec ise  impacts on marine populat ions as a whole a r e  not  
known, t he  Working Groups agreed t h a t  it was c l e a r  t h a t  marine deb r i s  
negat ively a f f e c t s  c e r t a i n  marine species  on an ind iv idua l  leve l .  
include t h e  northern f u r  s e a l ,  which i s  experiencing a population dec l ine ,  
and the  endangered h m i i a n  monk sea l .  
species,  including c e r t a i n  seabirds ,  t u r t l e s ,  and f i s h  resources. 
the  Working Group8 placed major emphaeie on t h e  need f o r  s tud ie s  t o  a s ses s  
the impact of marine debr i s  on marine resourcee. 
undertaken i n  concert  with e f f o r t s  t o  educate use r  groups and the  publ ic  on 
the  m a r h e  debr i s  problem and t o  obta in  add i t iona l  information on i ts  
source and extent .  

These 

b r i n e  d e b r i s  a l s o  impacts o the r  
Thue, 

Such s t u d i e s  should be 

From the  common threads woven throughout t h e  fou r  Working Group 
repor t s ,  it was c l e a r  t h a t  education may be t h e  most e f f e c t i v e  f i r s t  s t e p  
i n  addressing t h e  b r i n e  deb r i s  problem. Information programs explaining 
the  problem should be developed f o r  use r  and i n t e r e s t  groupr, including t h e  
f i sh ing  indus t ry ,  t h e  p l a s t i c s  manufacturing indus t ry ,  t h e  publ ic ,  merchant 
c a r r i e r s ,  t h e  m i l i t a r y ,  and appropr ia te  i n t e r n a t i o n a l  groups. Such ef f o r t s  
could lead t o  a reduction i n  t h e  d iscard  of m a t e r i a l  from both shipboard 
and land-based sources and could spur development of r e l a t i v e l y  simple 
techniques t o  reduce t h e  impact of such debr i s .  

The Working Groups recommended t h a t  programs be implemented t o  appr i se  
involved i n d u s t r i e s  and t h e  publ ic  of t h e  ex ten t  and impacts of marine 
debr i s  and t h e  means by which these problems might be mitigated.  For 
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example, t h e  f i sh ing  industry should be advised t h a t  wanton d iscard  of 
unwanted gear and n e t  fragments may endanger no t  only marine mammals, 
b i rds ,  and t u r t l e s ,  but can impact f i s h  resourcea through "ghost-fishing" 
( t h e  tendency of some discarded f i s h i n g  gear t o  continue t o  take  f i s h )  and 
imperil t h e i r  vesse ls  by foul ing propulsion systems. 

To mit iga t e  debr i s  problems, crews of merchant ves se l s  should be 

The p l a s t i c s  
informed t h a t  a s t ep  a s  simple a s  cu t t i ng  p l a s t i c  cargo bands before  dis-  
carding could el iminate  entanglement of marine animals. 
manufacturing industry should be advised t h a t  d i sposa l  of p l a s t i c  p e l l e t s  
i n  t h e i r  factory e f f l u e n t s  i s  jeopardizing c e r t a i n  species  of marine b i r d s  
and t u r t l e s .  
of simple measures t h a t  could reduce the  p o t e n t i a l  adverse e f f e c t s  of such 
mater ia l  on marine species.  
stamped with in s t ruc t ions  t h a t  they be cut before  they a r e  discarded. 

Manufacturers of f i sh ing  n e t s  and o t h e r  gear should be advised 

For example, p l a s t i c  packing bands could be 

The Working Groups a l s o  agreed t h a t  t he  general  publ ic  should be made 
aware of t h e  marine debr i s  problem and i t s  he lp  s o l i c i t e d  i n  increasing 
e f f o r t s  t o  c lean up beaches and a reas  where deb r i s  may concentrate.  

At t he  same t i m e ,  t h e  Working Groups agreed t h a t  a mechanism is needed 
t o  improve the  exchange of ideas ,  da ta ,  and techniques on t h e  marine deb r i s  
problem. 
designate 8 person of appropriate  s t a t u r e  a s  program coordinator for t h e  
marine debr i s  problem. 
information would be f a c i l i t a t e d  through a more p rec i se  d e f i n i t i o n  of 
common terms and the  assembly of 8 catalog or  reference c o l l e c t i o n  t o  a id  
i n  i d e n t i f i c a t i o n  of n e t  fragments and o ther  forms of commonly found 
debris. 

It was s p e c i f i c a l l y  recommended by one group t h a t  t he  "FS 

The Working Groups concluded t h a t  exchange of such 

In te rna t iona l  cooperation was considered e s s e n t i a l  i n  addressing the  
marine debr i s  issue.  
t i ona l  information and exper t i se  t h a t  might con t r ibu te  t o  an increased 
understanding of t he  problem. These sources include the  In t e rna t iona l  
North Pac i f i c  F isher ies  Commission da ta  ou n e t  design and usage i n  t h e  
northeast  Pac i f i c  region; ava i lab le  da t a  on 0.S. f i sh ing  a c t i v i t i e s  i n  
the eas te rn  port ion of t h e  North Pac i f i c ;  and h i s t o r i c a l  obSem8tiOnS of 
entanglement, p a r t i c u l a r l y  involving northern f u r  sea ls .  

Working Group I i d e n t i f i e d  poss ib le  sources of addi- 

The Working Groups a l s o  agreed on t h e  need t o  obta in  more information 
from fore ign  f i s h e r i e s  operat ing i n  t h e  U.S. Exclusive Economic Zone 8nd 
from f i sh ing  a c t i v i t i e s  elrewhere i n  the  world, both t o  pinpoint  o r i g i n s  of 
marine debr i s  and t o  determine the  extent  of t h e  problem. For example, it 
wad recommended t h a t  information on foul ing of f i s h i n g  and recrea t ion  
vesse ls ,  a s  w e l l  a s  o ther  waterborne t r a f f i c ,  should be co l l ec t ed  i n  order  
t o  assess  the  f u l l  scope of impacts on marine debr i s .  

Workshop pa r t i c ipan t s  i d e n t i f i e d  several  s t e p s  t h a t  could be taken t o  
help determine the  o r ig in  of marine debr i s ,  such a s  a requirement t h a t  a l l  
f i sh ing  n e t s  be marked f o r  i den t i f i ca t ion ,  both t o  determine t h e  o r i g i n  of 
the d e r e l i c t  ne t  and t h e  a r e a  where it was l o s t .  
ocean-going vesse ls  be used as "platforms of opportunity" t o  he lp  assess  
t h e  quant i ty  and d i s t r i b u t i o n  of deb r i s  and t h a t  f i s h i n g  and merchant 
veseels  should be asked t o  contr ibute  da t a  on r a t e  and loca t ion  of gear  
1088 SO t h a t  t he  f a t e  of such debr i s  could be determined. 

It was suggested t h a t  
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The Working Groups a l s o  recommended t h a t  e f f o r t s  be i n i t i a t e d  t o  
inves t iga t e  means of regula t ing  s i z e s  and types of mesh used i n  those  
sec t ions  of n e t s  l i k e l y  t o  be l o s t  or replaced a t  sea. 
t h a t  fishermen be required t o  i n s t a l l  biodegradable (e.g. 
mater ia l  in c r i t i c a l  por t ions  of n e t s  and on f i s h i n g  pots .  
of n e t s  might be reduced through development of c h a r t s  t o  i d e n t i f y  a reas  
where snags a r e  known t o  e x i s t .  

It was proposed 
vegetable  f i b e r )  

Accidental  l o s s  

It was a l s o  considered important t o  conduct experiments t o  s tudy t h e  
f a t e  of l o s t  f i s h i n g  ne t s ,  including where t h e  n e t s  go, how they a r e  broken 
down by na tu ra l  forces ,  and how long they may pose a hazard t o  marine l i f e  
and human a. 

Workshop pa r t i c ipan t s  noted t h a t ,  while s eve ra l  spec ies  and types of 
marine animals a r e  impacted by marine debr i s ,  it is  n o t  poss ib le  t o  make 
genera l iza t ions  about t h e  problem. 
northern f u r  s ea l  is the  spec ies  most s e r ious ly  a f f ec t ed  by marine debr i s ,  
but because of l imi ted  da ta ,  p rec i se  es t imates  of entanglement-caused 
mor ta l i ty  r a t e s  have not  been produced. Additional research  i s  needed t o  
gain a b e t t e r  understanding of t h e  e f f e c t s  of d e b r i s  on northern f u r  s e a l  
population dynamics. 
o t h e r  p o t e n t i a l  causes of t he  ongoing dec l ine  i n  t h e  northern f u r  s e a l  
population. 

Available information suggests  t h a t  t h e  

A t  t h e  same time, it w i l l  be necessary t o  address  

It was cloncluded t h a t  f u r t h e r  information i s  needed t o  confirm t h e  
l eve l  of northern f u r  seal mor t a l i t y  r e s u l t i n g  from entanglement; t o  
determine i f  northern f u r  seals become entangled i n  n e t t i n g  of a l l  sizes i n  
proport ion t o  i ts  frequency; t o  compare t h e  d i s t r i b u t i o n  of n e t t i n g  a t  sea 
and on beaches; and t o  measure the  drag e f f e c t  on se'als entangled i n  deb r i s  
and the  impact on t he  animals' a b i l i t y  t o  forage.  
p ro j ec t s  were recommended t o  obta in  information i n  these  a reas :  radio- 
tagging experiments t o  t r a c k  entangled sea l s ;  placement of marked debr i s  
near  rookery i s lands  t o  determine i t s  f a t e ;  a d d i t i o n a l  beach surveys t o  
document quant i ty  and types of debr i s ;  sampling programs t o  determine 
d i s t r i b u t i o n  of debr i s  a t  sea; and comparison o n  impacts on northern f u r  
seals with those on o the r  pinnipeds. 

Five s p e c i f i c  research  

Workshop discussions suggested t h a t  t h e  marine deb r i r  problem today 
may p a r a l l e l  t he  pes t i c ide  problem as it emerged i n  t h e  1960's. Jus t  a s  
r ap to r s  were the  e a r l y  ind ica to r s  of widespread p o l l u t i o n  by pes t i c ides ,  
northern f u r  s e a l s  may represent  t h e  " t ip  of t h e  iceberg" a8 regards  marine 
debris .  That is ,  marine deb r i s  may be a gener ic  and widespread problem, 
and inves t iga t ions  of i ts  impact on o the r  spec ies  may i n d i c a t e  s i m i l a r  
pa t te rn8  and e f f ec t s .  
f u r  s e a l s  leads  t o  a recogni t ion of a widespread problem, s c i e n t i s t s  and 
managers would be i n  a b e t t e r  pos i t i on  t o  manage marine resources  i n  
general  

It was f e l t  t h a t ,  i f  a d d i t i o n a l  research  on northern 

V. CONCLUSIONS AND RECOMMENDATIONS 

The Workshop considered t h e  information presented during t h e  technica l  
seseione and concluded t h a t  t he re  i s  ample evidence t h a t  deb r i s  of both 
t e r r e s t r i a l  and shipborne o r i g i n  a r e  widespread i n  t h e  marine environment. 
While such debr i s  i s  known t o  i n t e r a c t  with a wide v a r i e t y  of marine 
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manrmnls ,  f i shes ,  t u r t l e s ,  b i rds ,  and inver tebra tes ,  i n  most instances t h e  
consequences and quant i ta t ive  impacts of t h i s  i n t e rac t ion  do not  appear t o  
be w e l l  understood. However, subs tan t ia l  q u a l i t a t i v e  evidence ind ica t e s  
these in t e rac t ions  a re  contr ibut ing t o  increased mor ta l i ty  over ‘ tha t  
resu l t ing  from na tura l  causes. 

As a means of addressing the  uncer ta in t ies  surrounding t h i s  problem 
while mit igat ing the  known impacts, t h e  Workshop agreed t o  t h e  following 
recommend a t  ions  : 

Education.--Efforts should be undertaken t o  advise user  and i n t e r e s t  
groups of the  nature  and scope of t he  marine deb r i s  problem. Such groups 
should include the  f i sh ing  and p l a s t i c s  manufacturing indus t r ies ,  merchant 
ca r r i e r s ,  t he  mi l i t a ry ,  appropriate  in te rna t iona l  groups, and the  public. 

Collection information.--Studies should be undertaken to:  

* Assess t h e  impact of marine debr i s  on marine resources,  including 
f i s h  species,  northern f u r  s ea l s ,  Hawaiian monk sea l s ,  seabirds ,  
and marine tur t les .  

* Determine t h e  sources and d i s t r i b u t i o n  of debr i s ,  possibly through 
development of a sampling methodology. 

Determine the f a t e  of l o s t  gear and debr i s  once it i s  deposited i n  
the  marine environment. 

Develop a means of ident i fying d e r e l i c t  gear through crea t ion  of a 
reference col lect ion.  

* 

* 

* Obtain worldwide da ta  on vesse l  disablement a s  a r e s u l t  of 
i n t e rac t ions  with marine debris.  

Additional e f f o r t s  should be undertaken to: Develop a l t e r n a t i v e  
methods f o r  both f i sh ing  and nonfishing a c t i v i t i e s  t o  replace those methods 
t h a t  contr ibute  s ign i f i can t ly  t o  t h e  marine debr i s  problem; iden t i fy  and 
publ ic ize  geographic a reas  where f i sh ing  gear  is l i k e l y  t o  be snagged and 
l o s t ;  determine the impact of debr i s  on t h e  seaf loor;  ob ta in  da ta  on gear 
loss  of high seas g i l l  ne t  f i she r i e s ;  e s t ab l i sh  t h e  sever i ty  of t h e  debr i s  
problem i n  a reas  o ther  than the  North Pac i f ic ;  examine possible  pos i t i ve  
benef i t s  of debris ;  determine impacts of ingest ion of debr i s  by seabirds  
and t u r t l e s  and o ther  marine organisms; and expand ex i s t ing  s t randing 
networks f o r  marine mammals, b i rds ,  and t u r t l e s ,  and incorporate examina- 
t i ons  for evidence of in te rac t ions  with debris .  

Mitinatiop.--Tuo major e f f o r t s  a r e  recommended: 

* Regulate disposal  of mater ia l  t h a t  can r e s u l t  i n  high negative 
impact on resources; and 

* Inves t iga te  use of biodegradable mater ia l s  i n  gear  construct ion 
and the  recycl ing of ne t  materials.  
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Additionally, it is recommended that efforts be made to regulate use 
of gear that has a major impact on resources and to encourage surveys and 
clean up of beaches where interactions between marine species and debris 
is likely to occur. 

, 
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Michael Gosliner 
Office of General Counsel, N O M  

Washington, D.C. 20230 

ABSTRACT 

A va r i e ty  of s t a t u t e s  and t r e a t i e s  a r e  p o t e n t i a l l y  
appl icable  t o  marine debr i s ,  although no law s p e c i f i c a l l y  
addresses t h i s  problem. These l a w s  may be separated i n t o  four  
categories:  po l lu t ion  cont ro l  laws such a s  t h e  London Dumping 
Convention o r  the Ocean Dumping Act, w i l d l i f e  laws such a s  the  
Endangered Species Act o r  the  Marine Mammal Pro tec t ion  Act, 
f i s h e r i e s  laws such a s  the  Hagnuson Fishery Conservation and 
Management Act, and pol lu t ion  abatement lave  such as t h e  Super- 
fund Legislation. A l l  of  these  a u t h o r i t i e s  a r e  analyzed and t h e  
enforcement d i f f i c u l t i e s  a r e  considered. Al te rna t ive  enforce- 
ment mechanisms a r e  examined, including gear  marking, a bounty 
System on discarded f i sh ing  gear,  and an expanded observer 
program. Where possible ,  the  s t a t u t e s  a r e  examined t o  determine 
what types of research would be most usefu l  in f i l l i n g  the  infor-  
mation gaps which i n h i b i t  e f f e c t i v e  u t i l i z a t i o n  or enforcement. 

I S S W  

The Marine Hnnrmnl Commission (Cammission), i n  a l e t t e r  dated 
18 November 1983, requested t h a t  t he  National Oceanic and Atmospheric 
Administration (NOM) i den t i fy  and evaluate  a l l  domestic and in t e rna t iona l  
au tho r i t i e s  which may be usefu l  i n  preventing t h e  dumping of f i s h i n g  gear  
and o ther  debr i s  which may be responsible  fo r  t h e  entanglement of marine 
anmmafs. 
which might be used t o  f a c i l i t a t e  t h e  recovery of gear  fragments and o t h e r  
discarded mater ia l  already i n  the  sea. In making i t s  request ,  t h e  Cammis- 
s ioa  voiced i t s  concern f o r  t he  ser iousness  of t h e  entanglement problem, 
pa r t i cu la r ly  with respect  t o  t h e  North Pac i f i c  f u r  seal and t h e  Hawaiian 
monk sea l .  

The Commission f u r t h e r  requested tha! any au tho r i ty  be i d e n t i f i e d  

SUMHARP AND CONCLUSION 

Although the  ex ten t  of t h e  entanglement problem is  unknown, it bas 
been hypothesized t h a t  t h e  numbers of f i s h ,  marine mammals, and seabi rds  
k i l l e d  or injured by discarded f i sh ing  gear and o t h e r  deb r i s  a r e  substan- 
t i a l .  Several po l lu t ion  cont ro l  s t a t u t e s  and t r e a t i e s  which p roh ib i t  or 
l i m i t  t he  dumping of debr i s  i n t o  t h e  oceans may be usefu l  i n  curbing the  

1. 3. Sbcmura and B. 0. Toohid8 (edi tors) ,  Proceedings of the Workshop on the  Pate and 
0s k i n a  Debtir, 26-29 Rorcmber 1984, Honolulu, Hawaii. V.S. Dep. Comacr., M O M  Iecb. & ~ O O  

IswSp ~OOAA-TK-NI~FS-SUFC-S~. 1985. 
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I disposal  of n e t  fragments and o the r  mater ia l .  
p rohib i t  t he  unpermitted taking of numerous species  and may be usefu l  i n  
reducing the  entanglement of b i rds ,  f i s h ,  marine mammals ,  and sea t u r t l e s .  

Wildl i fe  s t a tues  cur ren t ly  

The Magnuson Fishery Conservation and Management Act (Magnuson Act), 
which r egu la t e s  f i sh ing  within 200 miles of t h e  United S ta t e s ,  may a l s o  be 
used t o  p roh ib i t  t he  disposal  of f i sh ing  gear  a t  s e a  and t h e  entanglement 
of w i ld l i f e .  However, f o r  any of these laws t o  be enforceable t h e  or ig i -  
nator  of t h e  debr i s  must be ident i f ied .  
general ly  occurs i n  remote loca t ions ,  i d e n t i f i c a t i o n  of v i o l a t o r s  i s  
usual ly  d i f f i c u l t .  
extensive marking of gear, t he  i n s t i t u t i o n  of a bounty on ne t  fragments, 
o r  t h e  expansion of t he  observer network should be invest igated.  

Since t h e  disposal of debr i s  

Alternat ive methods of enforcement, including more 

Even if no addi t ional  f i sh ing  debr i s  is ever l o s t  o r  disposed o f ,  
t h a t  cu r ren t ly  i n  t h e  oceans may continue t o  present  a hazard t o  f i s h ,  
w i ld l i f e ,  and navigation. 
remain suspended i n  t h e  water column inde f in i t e ly .  
Federal Water Pol lu t ion  Control Act and t h e  Comprehensive Environmental 
Response, Compensation, and L i a b i l i t y  Act arguably provide au tho r i ty  f o r  
t h e  clean up of debr i s  within t h e  ZOO-mile, U.S exclusive economic zone 
(EEZ) . 

Fishing n e t s  a r e  highly pe r s i s t en t  and may 
Provisions of t h e  

BACKGROUND 

Recently a marked dec l ine  i n  t h e  f u r  s e a l  populations of t h e  Pr ib i lof  
and o the r  North Pac i f i c  i s lands  has  been observed. 
population w a s  estimated t o  be 1.74 mi l l ion  sea ls .  
t he  population a t  about 1.2 mi l l ion  seals (North Pac i f i c  Fur Seal Commission 
1984). 
5 and 8% per  year. 

In 1980, t h e  species  
Current estimates place 

The dec l ine  est imates  f o r  t he  Pr ib i lof  I s land  population i s  between 

Although i t  i s  known t h a t  f u r  s e a l s  do become entangled in  f i sh ing  
gear  and o t h e r  debr i s ,  mor ta l i ty  r a t e s  of entangled seals a r e  unknown. 
However, it is  l i k e l y  t h a t  many of t h e  s e a l s  which become entangled i n  
discarded f i s h i n g  gear o r  o the r  debr i s  cannot f ree  themselves and u l t i -  
mately d i e  from strangulat ion,  s ta rva t ion ,  o r  in fec t ion .  
hypothesized t h a t  5% o r  more of t h e  f u r  seal population may d i e  annually 
from entanglement and t h a t  t h i s  mor ta l i ty  may be a primary cause of t h e  
observed dec l ine  i n  f u r  s e a l  numbers. 

Fowler (1982) has 

In add i t ion  t o  s e a l s ,  o the r  marine mammals, including whales, may be 
prone t o  entanglement. 
entanglement victims. The morta l i ty  of seabirds  due t o  entanglement i n  
f i sh ing  gear  has  been estimated t o  be severa l  hundred thousand pe r  year. 

Sea t u r t l e s  have a l s o  been c i t ed  a s  po ten t i a l  

Lost or discarded f i sh ing  gear a l s o  continues t o  capture f i s h  a s  it 
d r i f t s  a t  sea. 
a f f e c t s  commercial and unexploited species  of f i s h e s  as well a s  marine 
mammals, b i rds ,  and t u r t l e s .  
gear poses a sa fe ty  t h r e a t  t o  vessels. 
s ion  systems has been reported. 

This untended a c t i v i t y  i s  r e fe r r ed  t o  a s  ghost f i sh ing  and 

Concern has a l s o  been expressed t h a t  d r i f t i n g  
Some entanglement of ves se l  propul- 

I 
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DISCUSSION 

Sta tu tes  and Trea t ies  

Most s t a tu t e s  and t r e a t i e s  t h a t  a r e  pe r t inen t  t o  t h e  problem of the  
disposal of f ishing gear a t  sea and t h e  r e s u l t a n t  entanglement take one of 
two tacks. 
col, the  Marine Protection, Research, and Sanctuar ies  Act of 1972 (MPRsb), 
the Federal Water Pol lut ion Control Act (PWPCA), and the  Resources Conser- 
vation and Recovery Act of 1976 (RCRA) seek t o  prevent the  disposal  of 
harmful substances i n  the oceans. 
Mammal Protection Act ( H W A ) ,  the  Fur Seal Act, t h e  Endangered Species Act 
(ESA), and t h e  Migratory Bi rd  Treat Act (KBTA) general ly  p roh ib i t ,  with 
cer ta in  exceptions, the capturing o r  k i l l i n g  of species  subject  t o  t h e i r  
provisions. 
debris, except as  may be spec i f i ca l ly  prohibited by regulat ion i f  a take i s  
reasonably cer ta in  t o  r e su l t .  Rather, it imposes sanctions only a f t e r  a 
protected animal is ac tua l ly  ensnared. 

The London Dumping Convention (Convention), the  MARPOL Proto- 

Wildlife s t a t u t e s ,  such as t he  Marine 

This second category of laws does no t  prevent t he  discard of 

A th i rd  type of s t a t u t e ,  which contains components of each of those 

Regulations issued 
previously mentioned, i s  the Magnuson Act. 
servat5on and management of United S ta tes  f i s h e r i e s .  
pursuant t o  t h e  Hagnuson A c t  specify when and how f i s h  may be taken. 
Regulations current ly  prohibi t  foreign f i sh ing  i n t e r e s t s  from in t en t iona l ly  
discarding f i sh ing  gear. 

This s t a t u t e  requi res  the con- 

Lastly, there  a r e  laws which provide mechanisms t o  aba te  ex i s t ing  
pollution problems. 
mental Response, Compensation, and L iab i l i t y  Act (CERCLA) authorize the  
clean up of ce r t a in  substances. 
individually and in  d e t a i l  below. 

Provisions of t he  FWPCA and the  Comprehensive Environ- 

These s t a t u t e s  and t r e a t i e s  a r e  discussed 

Pollution Control Laws 
r 

Pollution control laws regula te  what substances may l ega l ly  be 
released in to  t h e  oceans and specify the  circumstances under which those 
releases  may be made. 
administered primarily by the  Environmental Protect ion Agency (EPA) 
focus of much of =A's authori ty  is the  control  of hazardous substances, 
Par t icular ly  toxic  chemicals. 
designed t o  address those mater ia ls-  r a the r  than t h e  'pers is tent  object8 
which may be responsible f o r  entanglements. 
hazardous substances contained i n  pol lut ion cont ro l  s t a t u t e s  cau be COD' 
strued t o  include discarded f i sh ing  gear,  c lean up author i ty  may e x i s t *  
Statutes  which authorize the  clean up of hazardous wastes a r e  discussed in  
a l a t e r  section. 

The Federal s t a t u t e s  which addre@s ocean dumping a r e  
The 

Therefore, BPA regula t ions  a r e  of t e n  

I f  t h e  various de f in i t i ons  of 
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unless  the  vessel. i s  operat ing f o r  t he  purpose of disposing o r  t r e a t i n g  
such mat te r  ( A r t .  111, 411, Under t h i s  d e f i n i t i o n ,  some of t h e  deb r i s  
responsible  f o r  entanglements may be covered by t h e  Convention, but o the r  
debr i s  may not  be. 

Clearly,  debr i s  t h a t  is  generated on land and taken t o  s e a  f o r  t he  
express purpose of dumping is  within t h e  coverage of t h e  Convention. 
ever, dumping, f o r  t h e  purposes of t h e  Convention, only includes d e l i b e r a t e  
disposal.  Any accidental  l o s s  of debr i s  i s  no t  governed. 
i n  t h e  context of entanglements i s  t h e  exception f o r  t h e  d isposa l  of mat te r  
inc identa l  t o  t h e  normal operat ion of vesse ls .  Net d i scards  which a r e  
generated i n  the  course of f i sh ing  operat ions may be considered t o  f i t  t h a t  
exception. The countervai l ing argument t o  t h i s  i n t e r p r e t a t i o n  i s  t h a t  
while the  generation of n e t  fragments may be inc iden ta l  t o  f i sh ing  opera- 
t i ons ,  the  in t en t iona l  d i sposa l  of t h i s  d e b r i s  does n o t  c o n s t i t u t e  t h e  
normal operat ion of a f i s h i n g  vessel .  

How- 

More important 

The Convention requi res  t h e  issuance of a permit before  most ma te r i a l s  
can be dumped, but p roh ib i t s ,  except i n  emergency s i t u a t i o n s ,  t h e  dumping 
of wastes o r  o the r  mat ter  l i s t e d  i n  Annex I t o  t h e  Convention. Included in 
Annex I a r e  "pers i s ten t  p l a s t i c s  and o the r  p e r s i s t e n t  syn the t i c  ma te r i a l s ,  
f o r  example, ne t t i ng  and ropes,  which may f l o a t  o r  remain i n  suspension in 
t he  sea i n  such a manner a s  t o  i n t e r f e r e  m a t e r i a l l y  with f i sh ing ,  naviga- 
t i o n  o r  o t h e r  leg i t imate  uses of t h e  sea" (Annex I, 54). 

Generally, the  types of mater ia l s  involved i n  entanglements a r e  
included i n  Annex 1. 
cons t i t u t e s  dmping under t h e  Convention's d e f i n i t i o n ,  t h e  a p p l i c a b i l i t y  of 
the  Convention hinges upon how one def ines  t h e  phrase " legi t imate  uses  of  
t he  sea." A strong argument can be made t h a t  t he  u t i l i z a t i o n  of t h e  oceans 
t o  ensure heal thy populations of marine marmaa l s  and o t h e r  marine fauna i s  a 
leg i t imate  use of t h e  sea which i s  ma te r i a l ly  i n t e r f e r e d  with when cas t ing  
o f f  n e t t i n g  and o the r  debris .  

I f  one assumes t h a t  t h e  d isposa l  of t h i e  d e b r i s  

As discuaeed below, t h e  WPRSA, which implements t h e  Convention, when 
s t r i c t l y  construed, may not  p roh ib i t  t he  domestic dumping of r e fuse ,  but 
may merely prohib i t  t ranspor t  f o r  t h e  purpose of dumping. Nevertheless,  
regula t ions  issued pursuant t o  t h e  MPRSA seem t o  implement t h e  s t r i c t u r e s  
of t he  Convention. 

Appl icabi l i ty  of t he  Convention t o  t h e  d isposa l  of f i sh ing  gear  may 
prove he lp fu l  in a l l e v i a t i n g  the '  entanglement problem. 
t r e a t y  i n  1980, joining o the r  s i zab le  f i s h i n g  na t ions  such a s  t h e  U*S.S.R*, 
People's Republic of China, t h e  United S t a t e s ,  Canada, and Poland a s  con- 
t r a c t i n g  pa r t i e s .  
f i s h e r i e s  only the  Republic of Korea has n o t  joined t h e  Convention. Even 
though t h e  Convention addresses t h e  problem on an i n t e r n a t i o n a l  Scsfe,  it 
i s  no t  a panacea. 
entangling d e b r i s  t akes  place a t  sea ,  enforcement i s  d i f f i c u l t ,  if not  
impossible. 
implemented t h e  Convention domestically. 
undertaken t o  a sce r t a in  the s p e c i f i c  fore ign  laws t h a t  may be appl icable  
t o  t h e  entanglement problem. 

Japan r a t i f i e d  t h e  

Among t he  p r inc ipa l  e x p l o i t e r s  of t h e  North P a c i f i c  

Since t h e  generat ion of  a s i g n i f i c a n t  por t ion  of t h e  

It is  n o t  known prec i se ly  hov o t h e r  p a r t y  na t ions  have 
A research  e f f o r t  is being 
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Protocol of 1978 r e l a t i n g  t o  t h e  Internat ional  Convention f o r  t h e  
Prevention of Pol lut ion from Ships. 1973 (MARPOL Protocol).--The HARPOL 
Protocol seeks t o  counter most forms of po l lu t ion  generated by ships,  
including t h a t  from o i l ,  toxic  substances, sewage, and garbage. The MARPOL 
Protocol, unlike t h e  Convention, covers t he  acc identa l  disposal of matter 
incidental  t o  normal vessel  operations. 
appl icabi l i ty  of t h e  MARPOL Protocol, however, is provided by i t s  defini-  
t i o n  of "discharge." 
ing of t h e  [Convention]." Therefore, i f  it i s  determined t h a t  a category 
of debris f a l l s  within t h e  parametets of t h e  Convention, i t s  discard i s  not  
governed by t h e  MARPOL Protocol. 

One important exception t o  t h e  

This term does not  include "dumping within t h e  mean- 

Annex V t o  t h e  MARPOL Protocol, one of t h r e e  opt ional  annexes and no t  
y e t  i n  force,  regulates  t h e  disposal  of garbage a t  sea from ships.  I n  gen- 
e r a l ,  the  disposal of " a l l  p l a s t i c s ,  including but  no t  l imited t o  synthe t ic  
ropes, synthet ic  f i sh ing  ne t s ,  and p l a s t i c  garbage bags i s  prohibited." An 
exception i s  made though, f o r  t he  "the accidental  l o s s  of synthe t ic  f i s h i n g  
n e t s  o r  synthet ic  material inc identa l  t o  t he  r e p a i r  of such ne t s ,  provided 
t h a t  a l l  reasonable precautions have been taken t o  prevent such loss." 
Although these accidental  losses  of n e t s  are exempted from t h e  general  
prohibit ions of Annex v,  i t s  a p p l i c a b i l i t y  t o  much of t h e  debris  t h a t  is 
responsible f o r  entanglements i s  clearer than t h a t  of t h e  Convention. 

Entered i n t o  force i n  October 1983, t he  MARPOL Protocol c o n s i s t s  of 
f a r  fewer p a r t i e s  than t h e  Convention. 
nations, Japan, People's Republic of China, t he  U.S.S.R.,  and t h e  United 
States have r a t i f i e d  o r  acceded t o  t h e  MARPOL Protocol. 
one of these nat ions t o  adopt t he  optional annexes (including Annex VI, but 
acceded t o  t h e  MARPOL Protocol with a reservation. 
a r e  not now i n  force. 
been adopted by a t  least  1 5  nat ions whose f l e e t s  j o i n t l y  c o n s t i t u t e  50% of 
the  gross tonnage of t h e  world's shipping. 

Of t h e  major North Pac i f ic  f i sh ing  

Japan i s  t h e  only 

The opt ional  annexes 
They s h a l l  e n t e r  i n t o  f o r c e  only a f t e r  they have 

A s  with s imi la r  attempts t o  prohib i t  t he  dumping of i n e r t  substances 
in the  oceans, t h e  MARPOL Protocol would be v i r t u a l l y  unenforceable. To be  
covered, not only would n e t  fragments have t o  be i d e n t i f i a b l e  t o  a particu- 
l a r  vessel ,  but i t  would have t o  show t h a t  t he  l o s s  of t h e  gear w a s  no t  
accidental o r  t h a t  reasonable precautions t o  prevent t h e  l o s s  were not  
taken. 

The Act t o  Prevent Pol lut ion from Ships (Act) (33 U.S.C. 51901), domes- 
t i c a l l y  implements t h e  MARPOL Protocol. 
f o r  any vessel ,  while i n  t h e  navigable waters of t h e  United States ,  and f o r  
a United S t a t e s  vessel  anywhere, t o  a c t  i n  v i o l a t i o n  of t h e  WARPOL Protocol 
or  regulations issued pursuant t o  t h e  Act (33 U.S.C. 11907). 
united States  has n o t  y e t  adopted opt ional  Annex V, i t s  prohibi t ions are 
not included i n  t h e  Act. 

Under t h e  Act i t  i s  a v io la t ion  

Since t h e  

b r i n e  Protection. Research. and Sanctuaries Act of 1972 (MPRSA) 
(33 U - S - C .  51401) .--me HPRSA, which implements t h e  Convention, pr imari ly  
addresses ocean dumping by regulat ing t h e  domestic t ranspor ta t ion  Of wastes 
o r  other  debris f o r  t h e  purposes of dumping and by p tobib i t ing  t h e  a c t  of 
dumping within t h e  U.S. t e r r i t o r i a l  sea and contiguous zone (out t o  12 
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miles). i f  t h e  mater ia l  has been t ransported from o u t s i d e  the  United S ta tes .  
The usefulness of t h i s  s t a t u t e  t o  address entanglement problems r e s u l t i n g  
from foreign f i sh ing  i s  l imi ted ,  however, s ince  most fore ign  f i s h i n g  opera- 
t i o n s  occur beyond t h e  contiguous zone. 

The KPRSA provides t h a t  except i n  those ins tances  i n  which a permit 
has been issued, no person s h a l l  t r anspor t  from t h e  United S t a t e s ,  and no 
vesse l  r eg i s t e red  i n  t h e  United S t a t e s  s h a l l  t r a n s p o r t  from any loca t ion ,  
any mater ia l  f o r  t h e  purpose of dumping it i n t o  ocean waters (33 U.S.C. 
11411(a)). 
c i t l y  the dumping of debr i s  but  c l e a r l y  prohib i ted  t r anspor t a t ion  f o r  t h i s  
purpose. 
disposal.  
u n t i l  it breaks a t  sea,  a f t e r  it has  a l ready been t ransported.  
MPRSA appears, on i t s  face ,  t o  be inappl icable  t o  gea r  discarded from 
domestic f i sh ing  vesse ls  o r  t o  deb r i s  from o t h e r  v e s s e l  c lasses .  

In taking t h i s  tack, t h e  U.S. Congress f a i l e d  t o  p r o h i b i t  expl i -  

Net fragments a r e ,  i n  general ,  n o t  purposeful ly  t ranspor ted  f o r  
The i n t e n t  t o  dispose of f i sh ing  gear  u sua l ly  does n o t  develop 

Thus, t h e  

The l e g i s l a t i v e  h i s to ry ,  however, expresses a congressional intent  t o  
prohib i t  the  a c t u a l  dumping of debr i s ,  not  merely i t s  t r anspor t a t ion  f o r  
t he  purpose of dumping. The purpose of t h e  l e g i s l a t i o n ,  a s  explained i n  
the Senate r epor t  accompanying the  1972 MPBSA, was t o  ban t h e  t ransporta-  
t i o n  f o r  dumping and dumDing beyond t h e  t e r r i t o r i a l  j u r i s d i c t i o n  of t he  
United S ta t e s  of. .  .waste ma te r i a l  un less  authorized by a permit"  (emphasis 
added) (So Rept. 451, 92d Cong., 2d Sese., r ep r in t ed  i n  (19721 U.S. Code 
Cong. L Ad. News 4234, 4234). Elsewhere i n  t h e  U.S. Senate r epor t ,  how- 
ever,  t he  purpose of t he  Act was declared "to be t h e  regula t ion  of t h e  
t ranspor ta t ion  of mater ia l  f o r  dumping i n t o  t h e  oceans. . .'I (u. a t  4243). 

D l  

The seeming inconsistency among the  s t a t u t o r y  language and t h e  two 
expressions of l e g i s l a t i v e  i n t e n t  i s  c l a r i f i e d  i n  t h e  sec t ion  by sec t ion  
ana lys i s  of t h e  Senate repor t .  That ana lys i s  provides  t h a t  t he  p roh ib i t i on  
of ce r t a in  a c t i o n s  under t h e  Act "on t h e  j u r i s d i c t i o n a l  bas i s  of r egu la t ing  
t ranspor ta t ion  i s  an appropriate  a s s e r t i o n  of sovereignty of t h e  United 
S t a t e s  without breaching t h e  inherent  i s sues  of i n t e r n a t i o n a l  maritime law" 
(Id. a t  4245). 
nat ion may v a l i d l y  subject any p a r t  of them t o  t h e i r  sovereignty,  t h e  r i g h t  
t o  r egu la t e  commerce proceeding from t h e  p o r t s  of a country including t h a t  
engaged i n  by fore ign  vesse ls ,  i s  w e l l  recognized i n  i n t e r n a t i o n a l  law.  
Thus, Congress concluded t h a t  "[a] s s e r t i n g  j u r i s d i c t i o n  t o  r e g u l a t e  t rans-  
por ta t ion  by persons subject  t o  t h e  j u r i s d i c t i o n  of t h e  United S t a t e s  f o r  
the  purpose of dumping i n  t h e  oceans (whether they be high seas  o r  no t )  
a t t a i n s  the  same object ive a s  a direct p roh ib i t i on  of  dumping without doing 
violence t o  p r inc ip l e s  of i n t e r n a t i o n a l  law" (M. a t  42466). 

That Congress intended t o  p roh ib i t  t h e  dumping of ma te r i a l  a s  wel l  as 
t ranspor ta t ion  f o r  the  purpose of dumping i s  a l s o  enunciated I n  t h e  leg is -  
l a t i v e  h i s t o r y  of t h e  1974 amendments t o  t h e  HPRSA. The Senate r e p o r t  Set 
out t he  purpose of the  amendments: 
with t h e  t r e a t y  r e s p o n s i b i l i t i e s  of t h e  United S t a t e s  under t h e  Convention 
on t h e  Prevention of Marine Po€lut ion by Dumping of Wastes and Other 
Matter" (So Rept. 726, 936 Cong., 2d Sess., r ep r in t ed  i n  U.S. Code Conge & 
Ad. News 2792, 2792). 
r equ i r e s  i t s  s igna to r i e s  t o  p roh ib i t  t h e  "dumping" of c e r t a i n ,  designated 
mater ia l s ,  including synthe t ic  n e t s  and ropes,  n o t  merely t h e  t ransporta-  
t i o n  fo r  the purpose of dumping. 

Although t h e  high seas  a r e  open t o  a l l  na t ions  and no 

"to make ( t h e  HPRSA] f u l l y  consonant 

This t r e a t y ,  discussed i n  g r e a t e r  d e t a i l  above, 
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Congress has made i t  c l e a r  t h a t  i t s  purpose i n  enact ing the  MPRSA and 
amendments was t o  prohib i t  t he  dumping of waste ma te r i a l s  i n  t h e  oceans, 
absent the  necessary permit. In f a c t ,  such a p roh ib i t i on  i s  mandated by 
U.S. t r e a t y  obl iga t ions  pursuant t o  the  Convention. 
chose t o  s idestep the  po ten t i a l  i n t e rna t iona l  ramif ica t ions  of placing a 
blanket r e s t r i c t i o n  on dumping i n  tbe  bigh seas. 
t o  invoke i t s  power under the  Commerce Clause (U.S. Const. A r t .  I, 18, 
C1. 3) and address the  problem of marine po l lu t ion  by r e s t r i c t i n g  t h e  
t ransportat ion of wastes f o r  t h e  purpose of dumping. 
never envisioned a s i t u a t i o n  where mater ia l  could be dumped a t  sea without 
being transported for t h a t  purpose. 
coverage of t h e  HPRSA, s t a t e s  t h a t  the  A c t  should be broadly in t e rp re t ed  t o  
include this apparent mi s s ion .  

However, t h e  d r a f t e r s  

Rather, Congress saw f i t  

Host l i k e l y ,  Congress 

Lumsdaine ( 1 9 7 6 ) ,  i n  discussing t h e  

Broadly construing the  requirement of t h e  Act t h a t  t he  t ranspor t ing  be 
purposeful may remedy a l s o  t h i s  apparent m i s s i o n .  
fishermen know t h a t  gear w i l l  occasional ly  be l o s t  or broken. 
in ten t iona l ly  dispose of broken n e t s  and t h e  l i k e ,  i t  is  conceivable t h a t  
the purposefulness of the  t ranspor t ing  may be infer red .  In t he  absence of 
a s t a tu to ry  construct ion t o  cover the  a c t  of dunping r a t h e r  than transpor- 
t a t ion  f o r  t h a t  purpose, t he  ma te r i a l  purportedly responsible  f o r  numerous 
entanglements i s  not subject t o  regula t ion  under t h e  MPRSA. 

When they head t o  sea,  
I f  they 

Assuming t h a t  t h e  MPRSA prohib i t ion  sec t ion  i s  in t e rp re t ed  a s  being 
applicable only t o  t he  t r anspor t a t ion  of mater ia l  f o r  t he  purpose of dump- 
ing and not  the  a c t  of dumping, t h e  prohib i t ions  of t h e  Convention may have 
been elsewhere incorporated i n t o  t h e  Act. 
Convention which prohibi t  the  dumping of p e r s i s t e n t  synthe t ic  ma te r i a l s  a t  
sea a r e  absent  from the  prohib i t ion  sec t ion  of t h e  HPRSA, they have been 
incorporated i n t o  the  dumping permit section. 
11412(a)) reads: 

Although the  s t r i c t u r e s  of t h e  

The s t a t u t e  (33 I1.S.C. 

'me Administrator [of EPA] s h a l l  e s t a b l i s h  and apply c r i t e r i a  
f o r  reviewing and evaluating such permit applications... .  
extent  t h a t  he may do BO without re lax ing  t h e  requirements Of 
t h i s  e ~ b c h a p t e r , ~  the  Administrator, i n  e s t ab l i sh ing  o r  r ev i s ing  
such c r i t e r i a ,  s h a l l  apply t h e  s t h d a r d s  and c r i t e r i a  binding 
upon the  United S ta t e s  under t h e  Convention, including i t s  
Annexe s . " 

To t h e  

The BPA general  counsel's o f f i c e  has in t e rp re t ed  t h e  inc lus ion  of t h e  
Convention c r i t e r i a  i n  t h i s  s ec t ion  a s  l imi t ing  them t o  permit review. 
Others have suggested t h a t  mention of t he  s tandards snd c r i t e r i a  of t he  
Convention has the  e f f ec t  of incorporating t h e  t o t a l i t y  of i t s  provis ions 
in to  t h e  HPRSA. When viewed i n  t h e  context of EPA's own regula t ions ,  t h e  
l a t t e r  is probably t h e  b e t t e r  i n t e rp re t a t ion .  

The purpose and scope of EPA regula t ions  which implement t h e  WRSA, a s  
s ta ted  a t  40 C.F.R. 1220.1, include the establ ishment  of "procedures and 
c r i t e r i a  f o r  t he  issuance of permits  by t h e  EPA pursuant t o  sec t ion  102 Of 
the  Act." However, t he  same sec t ion  of t h e  r egu la t ions  r e i t e r a t e s  t h e  
Prohibi t ions sec t ion  of t he  Act, bringing them wi th in  the  scope of t h e  
P e n i t  regulat ions.  
in te rna t iona l  agreements, t he  regula t ions  (40 C.F.R. S220.l(b)) s t a t e :  

In discussing t h e  r e l a t i o n s b i p  between the  WRSA and 
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"In accordance with sec t ion  102(a) of t h e  Act, t h e  r egu la t ions  
and c r i t e r i a  included i n  t h i s  Subchapter...apply the  s tandards 
and c r i t e r i a  binding upon t h e  United S t a t e s  under the  [Convention] 
t o  t h e  ex ten t  t h a t  app l i ca t ion  of such s tandards  and c r i t e r i a  do 
not  r e l ax  t h e  requirements of t he  Act." 

Since the prohib i t ions  of t h e  MPRSA have been incorporated i n t o  t h e  afore- 
mentioned subchapter, t he  standards of t h e  Convention, including those 
regarding dumping without a permit,  a r e  probably appl icable  t o  t h e  ex ten t  
t ha t  they p a r a l l e l  o r  s t rengthen t h e  Act. 
r ized  the  Administrator of EPA t o  i ssue  such a regu1ation.l  

Sect ion 108 of t h e  MPRSA autho- 

I f  it is determined t h a t  t he  MPRSA i s  app l i cab le  t o  t h e  d i sca rd  of 
gear by domestic fishermen anywhere and fore ign  fishermen within t h e  12- 
mi contiguous zone, any such d iscard  would r e q u i r e  a dumping permit. 
Among those substances f o r  which permits w i l l  n o t  be approved a r e  "persis- 
t e n t  i n e r t  synthe t ic  o r  na tu ra l  mater ia l s  which may f l o a t  o r  remain i n  
suspension i n  the  ocean in  such a manner t h a t  they  may i n t e r f e r e  ma te r i a l ly  
with f i sh ing ,  navigation, o r  o the r  leg i t imate  uses  of t h e  ocean" (40 C.F.B. 
5227.5). 
contained i n  Annex I of t h e  Convention, would p r o h i b i t  dumping of syn the t i c  
n e t  fragments o r  s i m i l a r  mater ia l .  

So in te rpre ted ,  these regula t ions ,  i n  l i n e  with t h e  r e s t r i c t i o n s  

The H P R a  was enacted before  the  establ ishment  of t he  United S ta t e s '  
200-mile BEZ. 
material  t ransported from outs ide  the  United States i n t o  waters then  sub- 
j e c t  t o  U.S. j u r i s d i c t i o n ,  12  m i l e s  from shore. In l i g h t  of s ta tements  i n  
the  l e g i s l a t i v e  h i s to ry  which express  an i n t e n t  t o  p roh ib i t  dumping within 
a l l  coastal  waters under U.S. j u r i sd i c t ion ,  it seems cons is ten t  with the  
purpoees of t he  WPRSA t o  extend i t s  prohib i t ions  and permit requirements t o  
the  bounds of t he  EEZ. 
e f f e c t  on t he  a c t i v i t i e s  of foreign fishermen, s ince  they a r e  a l ready  
prohibi ted from discarding gear  i n t o  t h e  EEZ by t h e  Magnuson Act, i n f r a .  

A t  t he  t i m e  of passage, t he  MPRSA prohib i ted  dumping of 

An extension of WRSA j u r i s d i c t i o n  would have l i t t l e  

In summary, t h e  MPRSA may be d ispara te ly  in t e rp re t ed .  A blanket  
prohibi t ion on the dumping of nondegradable f i s h i n g  debr i s  may be read i n t o  
i ts  prohib i t ion  sect ion,  p a r t i c u l a r l y  when viewed i n  l i g h t  of statements in  
the  l e g i s l a t i v e  h is tory .  
appl icable  only t o  t h e  t ranspor ta t ion  f o r  t h e  purpose of dumping, t h e  
prohib i t ions  on dumping i n e r t  ma te r i a l s  contained i n  the  Convention may 
have been incorporated i n t o  t h e  MPRSA via i ts  permit s ec t ion  and t h e  EPA 
regulations.  

Even i f  t he  p roh ib i t i on  sec t ion  is  construed a s  

Federal Water Pol lu t ion  Control Act (arPCA) (33 U.S.C. S1251).--Section 
311(b)(l) of t h e  FWPCA (33 U.S.C. 51321(b)(l)) e s t a b l i s h e s  t h e  United 
S ta t e s  pol icy t h a t  

'Section 108 (33 U.S.C. 51418) provides t h a t ,  "in carrying out  t h e  
r e s p o n s i b i l i t i e s  and au thor i ty  conferred by t h i s  subchapter, t h e  Adminis- 
t r a t o r  [of EPA], t he  Secretary [of the Army], and t h e  Secretary of t he  
department i n  which the  Coast Guard is opera t ing  are authorized t o  issue 
such regula t ions  a s  they deem appropriate." 
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"there should be no discharges of o i l  o r  hazardous substances 
in to  o r  upon t h e  navigable waters of the  United S ta t e s ,  adjoining 
shorel ines ,  o r  i n t o  o r  upon waters of t he  contiguous zone, o r  in 
connection with a c t i v i t i e s  under the  Outer Continental  Shelf  
Lands Act o r  t he  Deepwater Port  Act of 1974, or which may a f f e c t  
na tura l  resources belonging to ,  appertaining t o ,  o r  under t h e  
exclusive management au tho r i ty  of t he  United S t a t e s  ( inc luding  

. resources under the  Fishery Conservation and Management Act of 
1976) .'I 

The d e f i n i t i o n  of "discharge" given i n  sec t ion  311(a)(2) of t h e  FWPCA 
(33 U.S.C. 11321(a)(2)) includes a l l  dumping and o the r  types of d i sposa l  
t ha t  would apply t o  t h e  a c t  of discarding n e t  fragments and o ther ,  r e l a t e d  
refuse. 
if ne t  fragments and o ther  entangling debr i s  a r e  t o  be included wi th in  the  
coverage of t h i s  A c t  (33 U.S.C. 11321(b)(2)). 

However, t h e  de f in i t i on  of "hazardous substances" must be s t re tched  

'"Hazardous substances' , which a r e  designated by the  Environ- 
mental Protect ion Agency, a r e  those elements or compounds which, 
when discharged in any qaantity...present an imminent and sub- 
s t a n t i a l  danger t o  t h e  publ ic  hea l th  o r  welfare ,  including, but  
not l imi ted  to ,  f i s h ,  s h e l l f i s h ,  w i l d l i f e ,  shore l ines  and beaches." 

I f  the entanglement problem is of t h e  suspected magnitude, t he re  is l i t t l e  
question t h a t  t h e  disposal  of ne t t ing  and p l a s t i c s  presents  an imminent and 
subs tan t ia l  danger t o  f i s h  and wi ld l i fe .  What is problematical  i n  applying 
the FWPCA t o  t h e  entanglement s i t u a t i o n  is whether the  deb r i s  i n  quest ion 
can be c l a s s i f i e d  at3 e i t h e r  an element or a compound, The L i s t  of Batard- 
ous Substances found a t  40 C.F.R. Table 116.4A and prepared pursuant t o  
Section 311 of the  FWPCA, enumerates over 300 substances. A l l  of these 
substances a r e  tox ic  chemicals. 
i n t e rp re t a t ion  of t he  hazardous substances d e f i n i t i o n  could be used t o  
include n e t t i n g  and debris ,  t he  t o x i c i t y  of t h e  chemicals cu r ren t ly  desig- 
nated a s  being hazardous evidences a narrower i n t e r p r e t a t i o n  of t h i s  phrase 
by the EPA, t h e  agency responsible  f o r  t he  enforcement of t h e  Act. 

Although it is conceivable t h a t  a c r ea t ive  

Resources Consemation and Reeoverv Act of 1976 (RCRA) (42 U.S.CL 
S6901L0--Thp RCRA regula tes  t he  disposal  of s o l i d  wastes t o  promote t h e  pro- 
t ec t ion  of hea l th  and the  enviromaent. 
S t a tu t e  include discarded s o l i d  o r  l i qu id  mate-rial from i n d u s t r i a l ,  commer- 
c i a l ,  mining, and ag r i cu l tu ra l  operations.  Discarded f i sh i ag  gear  probably 
is a so l id  waste under RCRA since it i s  generated i n  t h e  course of commer- 
c i a l  a c t i v i t i e s .  

Sol id  wastes contr.olled by t h i s  

Some s o l i d  wastes a r e  fu r the r  c l a s s i f i e d  a s  %tardous wastes" i f  they 
Pose a subs t an t i a l  present or  p o t e h t i a l  hazard t o  human hea l th  o r  the 

environment vhere improperly t r ea t ed ,  s tored,  t ransported,  o r  dispoaed 
of .  ..'@ because of t h e i r  "quantity, concentration, o r  physical ,  chemical, O r  

in fec t ious  cha rac t e r i s t i c s "  ( 4 2  U.S.C. S6903( 5 ) ) .  The EPA is required t o  
Promulgate a l i s t  of hazardous wastes taking i n t o  account t h e  8ubStanCeS' 
tox ic i ty ,  pers i s tence ,  and degradabi l i ty  i n  na ture ,  p o t e n t i a l  for accumula- 
t i on  i n  t i s s u e ,  and o ther  r e l a t e d  f a c t o r s  such as flammability, corrosive- 
ness,  and o t h e r  hazardous cha rac t e r i s t i c s "  (42 U.S.C. 56921). A l i s t  Of 
designated hazardous wastes appears a t  50 C.F.R. 5261.30 e t  seq. 

I1 

Similar  
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t o  t he  FWPCA l i s t  of hazardous substances, t h i s  l i s t  i s  dominated by tox ic  
chemicals. 
st seq. i f  they exh ib i t  i g n i t a b i l i t y ,  co r ros iv i ty ,  r e a c t i v i t y ,  o r  t ox ic i ty .  
Net fragments exhib i t  none of these  c h a r a c t e r i s t i c s .  Similar  t o  most o the r  
po l lu t ion  cont ro l  s t a t u t e s ,  t he  ex i s t ing  regula tory  scheme 5s pr imar i ly  
designed t o  cont ro l  tox ic  and r eac t ive  chemicals, no t  i n e r t  substances such 
a s  l o s t  o r  discarded f i s h i n g  gear  or o the r  debris .  

Other hazardous wastes may be designated under 50 C.F.B. 1261.20 

Changes i n  the  EPA regula t ions  may be appropr ia te  t o  accommodate t h e  
Under RCRA these  l i s t i n g  of n e t  fragments and o the r  synthe t ic  mater ia l s .  

ma te r i a l s  may f i t  t he  d e f i n i t i o n  of a hazardous waste because of t h e i r  
quant i ty ,  concentrat ion and physical  p roper t ies .  Although no m a t e r i a l s  
have been designated by EPA a s  hazardous wastes based upon t h e i r  pers ia-  
tence o r  slow r a t e  of degradation, these a r e  cons idera t ions  express ly  
enmera ted  i n  t h e  Act. 

Designation of some f i s h i n g  gear a s  hazardous substances may be help- 
Generators of hazardous wastes must keep 

However, o t h e r  requirements under 

f u l  i n  c u r t a i l i n g  entanglements. 
accurate  records which i d e n t i f y  t h e  q u a n t i t i e s  of hazardous waste generated 
and the  d i spos i t i on  of those wastes. 
RCRA f o r  handling hazardous wastes may prove t o  be over ly  burdensome and 
inappropriate  t o  the control  of f i sh ing  debr i s .  Records must be kept of 
a l l  hazardous wastes t ransported,  including t h e i r  sources and de l ivery  
points.  
be l icensed and keep records of t he  d i spos i t i ons  of those wastes. 

F a c i l i t i e s  which a tore ,  t r e a t ,  o r  dispose of hazardous wastes must 

Whether f i sh ing  debr i s  i s  character ized a s  hazardous waste or not ,  
s m e  po ten t i a l  bene f i t s  of RCRA may apply t o  t h e  entanglement s i t ua t ion .  
The Act (42 U.S.C. 56973(a)) provides tha t :  

"Upon r e c e i p t  of evidence t h a t  t he  handling, s torage,  treatment,  
t r anspor t a t ion  o r  disposal  of any so l id  waste o r  hazardous waste 
may present  an imminent and subs t an t i a l  endangerment t o  h e a l t h  o r  
the environment, t h e  Administrator [of EPA] may br ing  s u i t  on 
behalf of t h e  United States...to immediately r e s t r a i n  any person 
cont r ibu t ing  t o  such [ a c t i v i t i e s ?  .. . . 88 

Fines may be lev ied  upon v i o l a t o r s  who f a i l  t o  comply with these  
r e s t r a i n t s .  
(and p o t e n t i a l l y  hazardous wastes) and t h e i r  d i sposa l  would l i k e l y  r e s u l t  
i n  the  endangerment of t h e  environment, i n junc t ive  relief may be app l i cab le  
t o  t h e  d iscard  of these mater ia ls .  
prospective v i o l a t o r  must be i d e n t i f i a b l e .  

Since n e t  fragments and o the r  f i s h i n g  debr i s  a r e  s o l i d  wastes 

To seek an in junc t ion ,  however, the 

Wildl i fe  L a w s  
L 

Wildl i fe  s t a t u t e s  p roh ib i t  t h e  taking of designated species  absent  a 
permit. A "take" i s  var ious ly  defined i n  t h e  s t a t u t e s ,  but always includes 
t h e  k i l l i n g  of t h e  protected animal. Takes can a l s o  be caused i n d i r e c t l y ,  
through h a b i t a t  des t ruc t ion  ( P a l i l a  V. Hawaii Deuartment ad - t a l  Resources, 639 F.2d 495 ( 9 t h  C i t .  1981)). It i s  unl ike ly  t h a t  t ak ings  
by entanglements i n  gear t h a t  has  been i n t e n t i o n a l l y  discarded would ever  
be authorized i n  a permit issued by a w i l d l i f e  agency s ince such a take 
would be avoidable i n  most instances.  

and 

, 
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In general ,  no v i o l a t i o n  of these  laws occurs  u n t i l  an animal i s  i n  
f ac t  taken. 
stances, cons t i t u t e  a v i o l a t i o n  of w i l d l i f e  law. Without some mechanism 
for  ident i fying the  owners of gear responsible  f o r  entanglement, enforce- 
ment of these provisions i s  v i r t u a l l y  impossible. 

The mere d iscard  of debr i s  does no t ,  except i n  extreme c i r c m -  

h 
I f  it can be shown with reasonable c e r t a i n t y  t h a t  an a c t i o n  i s  l i k e l y  

to  r e s u l t  i n  a take,  t h a t  ac t ion  can be prohibi ted i r r e spec t ive  of whether 
it ac tua l ly  r e s u l t s  i n  a taking-  
Wildlife Service has prohibi ted waterborne a c t i v i t i e s  i n  designated manatee 
protection a reas  (50 C.F.R. 117.100). Similar ly ,  t h e  discarding of marine 
debria could be regulated under w i l d l i f e  s t a t u t e s  i f  a reas  can be ident i -  
f ied  i n  which t h e  discard i s  reasonably c e r t a i n  t o  take  protected species.  

Under t h i s  i n t e r p r e t a t i o n ,  t h e  F ish  and 

1 

le 

Marine Mammal Protect ion Act (MMPA) (16 U.S.C. 51361).--Section 102 of 
the MHPA, 16 0,S.C. S1372, sets out prohib i t ions  on t h e  tak ing 'of  marine 
mammals .  
j u r i sd i c t ion  of t h e  United S ta t e s  t o  take any marine mammal on t h e  high 
seas or  within a reas  subject  t o  t h e  j u r i s d i c t i o n  of t he  United Statee.  
Included i n  t h e  de f in i t i on  of a "take" is t he  capture  or  h i l l i n g  of marine 
mannnals. 
var ie ty  of circumstances, including those tak ings  which a r e  inc iden ta l  t o  
commercial f i sh ing  operations. Disposal of n e t t i n g  o r  o the r  gear  a t  sea,  
however, i s  n o t  i n t eg ra l  t o  commercial f i sh ing ,  and it is  highly unl ike ly  
tha t  an inc identa l  taking permit would ever be issued which would encompaee 
such conduct . 

It i s  general ly  unlawful f o r  any person o r  vesse l  subjec t  t o  t h e  

Permits f o r  the  taking of marine m a m m a l s  may be issued under a 

Incidental  taking permits may no t  be issued under any circumstance8 
f o r  species vhich have been designated a s  depleted.  
designated a s  being depleted a r e  those species  l i s t e d  as endangered o r  
threatened under the  ESA, Since t h e  Hawaiian monk s e a l  and severa l  species  
Of grea t  whales which inhabi t  North Pac i f i c  waters  have been l i s t e d  ab 
endangered under t h e  ESA, t he  narrower bases f o r  i s su ing  permits f o r  
depleted marine m a m m a l s  i s  p a r t i c u l a r l y  germane t o  t h i s  discussion. 

Among marine m a m m a l s  

The North Pac i f i c  f u r  s e a l  i s  cur ren t ly  excluded from management under 
the W A  when the  substant ive terms of t he  IW'A contravene the  In te r im 
Corntention f o r  t h e  Conservation of the  North P a c i f i c  Fur Seal,  8 P.S.T. 
52283, o r  t h e  Pur Seal Act ( In t e rna t iona l  Fund for Animal Welfare V. 
Baldrine,  No, 84-1838 (D.D,C, 28 June 1984) ) .  
t o  the  f u r  s e a l  convention l e t  t h a t  agreement l apse ,  it is  probable t h a t  
management of t h e ' f u r  s ea l  would come under t h e  a e g i s  of t he  " P A ,  

However, should t h e  p a r t i e s  

A p e t i t i o n  t o  l i s t  t h e  f u r  s e a l  a s  a threatened species  under the 
ESA i s  now under consideration. 
and the  f u r  seal were l i s t e d  undes t h e  ESA, t h e  g r e a t e r  pro tec t ion  given a 
depleted species  under the  MMPA would appty. 
for  s c i e n t i f i c  research, and no i nc iden ta l  taking would be permissible. 

I f  management were pursuant t o  t h e  

Takings would only be allowed 

The ex ten t  of whale entanglement i s  unknown, but  t h a t  i t  i s  poss ib le  
Thir ty-f ive humpback whales 

Of these,  a l l  but four  were released a l i v e  ( In t e rna t iona l  W i l d l i f e  

has been demonstrated i n  t h e  North At lan t ic .  
became entangled i n  ne t s  of t he  cape l in  f i s h e r y  i n  the  Labrador Sea during 
1982- 
1984). 
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Fur Seal  Act (16 U.S.C. SllSl),--The Fur Seal  Act makes it unlawful 
f o r  any person or  vesse l  subjec t  t o  t h e  j u r i s d i c t i o n  of t he  United S t a t e s  
t o  engage in  t h e  taking of f u r  s e a l s  i n  t h e  North P a c i f i c  Ocean except as 
provided f o r  i n  t h e  a c t  o r  i t s  regula t ions .  The primary except ions t o  t h e  
taking p roh ib i t i on  i s  the  cont ro l led  commercial harves t  conducted pursuant 
t o  t h e  Fur Seal Treaty and t h e  provis ion f o r  subsis tence taking by Indians,  
Aleuts,  and Eskimos. Any capture  o r  k i l l i n g  of a North P a c i f i c  f u r  s e a l  by 
entanglement i n * f i s h i n g  gear  or o the r  deb r i s  i s  l i k e l y  t o  be a v i o l a t i o n  of 
t h e  Fur Seal Act. 

Endannered SDecies Act (BSA) (16 U.S.C. 91531).--Under the  ESA it is  
general ly  unlawful f o r  any person subject  t o  t h e  j u r i s d i c t i o n  of the  United 
S t a t e s  t o  t ake  any endangered spec ies  wi th in  t h e  t e r r i t o r i a l  sea of the 
United S t a t e s  or  on t he  high seaa. 
threatened spec ies  i s  contained i n  50 C.F.R. 1227.71. 
i t s  d e f i n i t i o n  under the  HMPA, the  term "take,"when used i n  t h e  context of 
t he  ESA, includes k i l l i n g ,  trapping, harming, o r  capturing. 

A s imi l a r  p roh ib i t i on  on t he  taking of 
More extensive than 

Under c e r t a i n  circumstances it i r  permissible  t o  take  endangered o r  
The 1982 amendments t o  t h e  ESA incorporated proce- 

It is poss ib le  t h a t  an inc iden ta l  t ake  permi t  

threatened wi ld l i f e .  
dures whereby the inc identa l  t ake  of endangered spec ies  may be allowed (16 
U.S.C. 11539(a)(l)(B)),  
could be i s sued  t o  cover entanglement i n  acc iden ta l ly  l o s t  fishing gear. 
Eowever, t h i s  exception i s  probably not  appl icable  t o  entanglement i n  
debr i s  t h a t  has been i n t e n t i o n a l l y  disposed of s ince  an allowable taking 
must be inc iden ta l  t o  an otherwise lawful a c t i v i t y .  
sea is considered t o  be a v i o l a t i o n  of one o r  more of t he  aforementioned 
po l lu t ioa  con t ro l  laws, a permit could not  be issued. 

If d isposa l  of n e t s  a t  

Two f u r t h e r  l i m i t a t i o n s  on t h e  use of ESA i nc iden ta l  taking permits  
should be noted. 
of such permits  only f o r  takes  which occur wi th in  a s t a t e  o r  t h e  terri- 
t o r i a l  sea of t he  United S ta t e s .  (These permits  may be issued only  f o r  
takes which are o thenr i se  prohib i ted  by 16 U.S.C. 11538(a)(l)(B),)  Permits 
which allow f o r  inc identa l  t akes  by entanglement o r  o the r  means could not 
be issued f o r  takes  which occur beyond t h e  t e r r i t o r i a l  rea. Second, per- 
m i t s  could not be issued f o r  t h e  inc iden ta l  t ake  of endangered o r  th rea t -  
ened marine mammals .  Under 16 U.S.C. 11543 any more r e s t r i c t i v e ,  con- 
f l i c t i n g  provis ion of the  HKPA t akes  precedence over  t he  ESA. 
l i s t e d  marine maatmalts a r e  deemed t o  be depleted under the  W A ,  only per- 
m i t s  f o r  s c i e n t i f i c  research may be issued f o r  those  species. 

Similar  t o  inc identa l  t ake  permits,  t h e  i nc iden ta l  taking of threa t -  
ened spec ies  pursuant t o  50 C.F.B. S117.72(e) is  probably inappl icable  t o  
entanglements r e s u l t i n g  from discarded gear. 
ened spec ies  is allowable only during f i s h i n g  or s c i e n t i f i c  research  act iv-  
i t i e s .  The prohib i ted  d isposa l  of gear  cannot r i g h t l y  be considered a 
f i sh ing  a c t i v i t y .  

As previously mentioned, some whale spec ies  and the  Hawaiian monk 
s e a l ,  a l l  of which a r e  endangered, may be suscep t ib l e  t o  entanglement. 
Although pr imar i ly  t rop ica l ,  some species  of endangered o r  threatened sea  
t u r t l e s  may a l s o  be subject  t o  entanglement. Not present ly  on t h e  endan- 
gered and threatened species  l i s t ,  t h e  North P a c i f i c  f u r  seal i r  under 
Consideration for l i s t i n g  a s  a threatened species .  

As curren t ly  wr i t t en ,  t h e  ESA provides f o r  t h e  issuance 

Since a l l  

Inc iden ta l  taking of threa t -  
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Migratory Bird Treaty Act (MBTA) (16 U.S.C. 37OlL.--The United S t a t e s  
has entered i n t o  four  separate  t r e a t i e s  (with Canada, Mexico, Japan, and 
t h e  U.S.S.R.) t o  protect  migratory b i rd  species.2 The MBTA provides t h e  
d a e s t i c  framework f o r  s a t i s f y i n g  the  in t e rna t iona l  ob l iga t ions  of t h e  
United S t a t e s  derived from these t r e a t i e s .  
by the  MBTA is a prohib i t ion  on t h e  unpermitted capture  os k i l l i n g  of 
migratory birds.  

American widgeons, t he  court  i n  United S t a t e s  v. Corbin Farm Se rv ice  (444 
P, Supp. 510, 529 (D. Calif .  197811, held tha t  "it i s  c l e a r  t h a t  Congress 
intended t o  make the  unlawful k i l l i n g  of w e n  one b i r d  an offense." 
court determined t h a t  no showing of i n t en t  was requi red  t o  obta in  a comic-  
t i on  f o r  t he  k i l l i ngs :  
the crime' (Id. a t  5361, Even thaogh the  accused committed no w i l l f u l  viola- 
t ion ,  they were 
than society might reasonably expect and no more exe r t ion  than it might 
reasonably exact from one who assumed b i s  r e s p o n s i b i l i t i e s "  (&&at  535-536, 
c i t i ng  Morissetta v. Waited S ta t e s ,  342 U.S. 246, 256). The cour t  a l s o  
noted t h a t  "penal t ies  commonly a r e  r e l a t i v e l y  small, and conviction does no 
grave damage t o  an offender 's  reputat ion" (u. a t  536). 

bi rds  should be act ionable  without a showing of i n t en t .  
pena l t ies  in t he  two instances a r e  iden t i ca l  and t o  r e f r a i n  from the  d i s -  
card of f i sh ing  gear  i s  i n  no way an onerous o r  unreasonable burden. 

Among t h e  pro tec t ions  afforded 

In applying t h e  HBTA t o  t h e  case of an unin ten t iona l  poisoning of 

The 

'Ithe g u i l t y  a c t  a lone [was] s u f f i c i e n t  t o  make out 

in a pos i t ion  t o  prevent [ t h e  k i l l i n g s ]  with no more care  n 

Para l l e l  t o  t h e  s i t u a t i o n  i n  Corbin Farm, entanglement of migratory 
The p o t e n t i a l  

The list of migratory b i rds  enumerated a t  50 C.F.B. 110.13 includes 
Ejramples of suscep- 

several  duck species ,  most shorebirds ,  grebes, gu l l s ,  
several species t h a t  may be subject  t o  entanglement. 
t i b l e  species  are:  
jaegers, cormorants, murres, pel icans,  and te rns .  

Ostensibly appl icable  t o  t h e  problem of seabi rd  entanglement, the MBTA 
A 1980 Department of I a t e r i o r  s o l i c i t o r ' s  opinion may be l imited i n  scope. 

concludes tha t  t h e  taking prohib i t ions  of t h e  MBTA do  not apply t o  u*s- 
c i t i zens  in  fore ign  countries.  
the e x t r a t e r r i t o r i a l  a p p l i c a b i l i t y  of the  HBTA in t h e  f i sh ing  context. 

[Elven i f  t h e  inc identa l  t ake  of migratory b i r d s  by.. . Japanese 
fishermea const i tuted a v i o l a t i o n  of the Japanese Treaty and t h e  
a T A ,  prosecutions by t h e  United S t a t e s  could be brought only i f  
the v i o l a t i o n s  occurred in t h e  U.S. t e r r i t o r i a l  waters. 

A subsequent s o l i c i t o r '  8 opinion addresses 

I' 

tt 

'Convention f o r  t he  Pro tec t ion  of Migratory Birds,  16 August 1916, 
united States-Canada, 39 S t a t u t e  1702; Convention f o r  t he  Pro tec t ion  of 
Himatory Birds and Game Mammals, 7 February 1936, United States-Hexico, 
50 Sta tu t e  1311; Cowention f o r  t he  Pro tec t ion  of Migratory Birds and 
B i r d s  i n  Danger of - t inc t ion ,  and Their  Environment, with Annex, 14 
1972, United States-Japan, 25 U.S.T. 3329; Convention Concerning t h e  
Conservation of Migratory B i r d s  and Their  Environment, 19 November 1976, 
united States-U.S.S,R. , 29 D.S.T. 4647. 
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In t he  s o l i c i t o r ' s  view, t h e  MBTA p roh ib i t i ons  apply t o  fore igners  only 
within t h e  U.S. 3-mile l i m i t .  I f  t h i s  is t h e  case,  prosecut ions under the  
MBTA would n o t  be s u i t a b l e  mechanism f o r  preventing t h e  major i ty  of b i r d  
entanglements by foreign f ishermenO3 

I n  l i g h t  of United S t a t e s  v. Mitchell, (553 F. 2d 996 ( 5 t h  C i r .  197711, 
it is  nea r ly  c e r t a i n  t h a t  t h e  HBTA taking sanc t ions  are inappl icable  within 
foreign ju r i sd i c t ions .  
zens on t h e  high seas,  however, i s  more l i ke ly .  
a p p l i c a b i l i t y  t o  U,S. t e r r i t o r y  would leave  open a l a rge  immunity f o r  
v i o l a t i o n s  by U.S. c i t i z e n s  on t h e  high seas-. Therefore, t h e  MBTA may be 
useful  i n  d e t e r r i n g  some entanglements caused by domestic fishermen. 

F isher ies  Law 

Appl icabi l i ty  of t h e  MBTA t o  takings by U.S. c i t i -  
To l i m i t  t h e  s t a t u t e ' e  

Fishery Conservation and Management A c t  (Mannuson Act) (16 U. S. C, 
$1801).--Primary among t h e  purposes of t h e  Magnuson A c t  i s  t h e  conservation 
and management of t h e  f i s h e r y  resources found o f f  t h e  coas t s  of t h e  United 
States. 
foreign f i s h i n g  within t h e  20Paaile EEZ. Foreign fishermen a r e  requi red  t o  
obta in  permits  before  f i s h i n g  i n  t h e  EE. 
Act may conta in  appropr ia te  condi t ioas  or r e s t r i c t i o n s  which a r e  r e l a t e d  to  
f i she ry  consemation and management. 
f i sh ing ,  codif ied a t  50 C,F.B. 5611*16, d i r e c t l y  addresses t h e  d isposa l  of 
f i sh ing  gear  : 

A s  one means of f u l f i l l i n g  t h a t  purpose, Congress has  r e s t r i c t e d  

Permits i s sued  under t h e  Magnuson 

One r e s t r i c t i o n  placed upon fore ign  

"Except i n  cases of emergency. . .or as s p e c i f i c a l l y  authorized. .no 
f i s h i n g  vesse l  may i n t e n t i o n a l l y  place i n t o  t h e  f i she ry  consema- 
t i o n  zone [ Z O O - m i l e  l i m i t ]  any a r t i c l e ,  including abandoned f i s h i n g  
gear,  which may: 

"(1) I n t e r f e r e  with f i s h i n g  o r  obs t ruc t  f i s h i n g  gear o r  ves se l s ;  
o r  

(2) Cause damage t o  any f i s h e r y  resource o r  marine mammal." #I 

Furthermore, ves se l s  which encounter any abandoned a r t i c l e  a r e  required t o  
repor t  the nature  and loca t ion  of t he  a r t i c l e  immediately t o  t h e  Coast 
Guard 

Although t h e  foreign f i s h i n g  r egu la t ions  s p e c i f i c a l l y  p roh ib i t  t h e  
in t en t iona l  d i sposa l  of gear ,  no counterpar t  r egu la t ions  e x i s t  f o r  domestic 
fishermen. 
ment plans (FMP's) which a f f e c t  fore ign  and domestic f ishing.  
s h a l l  conta in  conservation and management measures which are appropr ia te  to  
t h e  f i s h e r y  being regulated.  

The Magnuson A c t  provides f o r  t h e  development of f i s h e r y  manage- 
A l l  FMP's 

X t  is not  c l e a r  whether consemation and 

'A cont ras t ing  view was expressed in a 1975 s o l i c i t o r ' s  opinion deal ing 
with the  a p p l i c a b i l i t y  of t h e  1972 Migratory Bird Treaty with Japan t o  g i l l  
n e t  f i sh ing  operations.  Ci t ing  a sec t ion  of t h e  t r e a t y  which o b l i g a t e s  t h e  
p a r t i e s  t o  prevent damage t o  b i r d s  from p o l l u t i o n  of t h e  seas ,  t h e  opinion 

a c t i v i t i e s  on t he  high seas." 
concludes t h a t  t h i s  focus 18 would appear t o  negate  any i n t e n t  t o  ignore 
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management measures may be included i n  an FMP i f  t h e i r  purpose i s  s o l e l y  t o  
provide protect ion t o  marine mammals o r  birds.  
wi ld l i fe  a r e  only one aspect of t he  problem created by t h e  d isposa l  a t  sea 
of f i sh ing  gear. 
may be regulated under the  Magnuson Act i f  the  p roh ib i t i on  i s  d i r ec t ed  
towards a l l e v i a t i n g  the  problems of ghost f i sh ing  o r  vesse l  entanglement, 

However, entanglements of 

There i s  l i t t l e  doubt t h a t  the  dumping of gear  and debr i s  

Currently, a proposal t o  amend a l l  ex i s t ing  PWPrs t o  p roh ib i t  t h e  dis- 
i s  under considera- posal of gear a t  sea by domestic and foreign fishermen 

t ion  by the  National Marine F isher ies  Service. 

pollution Abatement 

Fishing gear and o ther  debr i s  which a r e  cur ren t ly  a d r i f t  i n  t h e  oceans 
may continue inde f in i t e ly  t o  present  a hazard t o  f i s h ,  w i l d l i f e ,  and navi- 
gation owing t o  t h e i r  i n e r t  nature.  ltro s t a t u t e s  administered by t h e  PZA 
could make funds ava i lab le  for  the  clean up of d e b r i s  i f  t h e  problem were 
shown t o  be severe enough. 
tants ,  these laws pr inc ipa l ly  a r e  t a i lo red  t o  t h e  recovery of hazardous 
substances, pa r t i cu la r ly  tox ic  wastes. However, a l i t e r a l  reading of t h e  
s t a tu t e s  ind ica tes  t h a t  t h e  clean up of discarded f i sh ing  gear o r  o ther  
debris may be funded under these acts .  

Similar t o  o the r  s t a t u t e s  which cont ro l  pollu- 

Comorehensive Bnvirorunental Remonse. Comeneation. and L i a b i l i t v  Act 
(CBRCLA) ( 4 2  U.S.C. S % O l )  .--Pursuant t o  CBRCLA ( 4 2  U.S.C. 5%04(a)) 
authori ty  is given f o r  the clean up of c e r t a i n  hazardous waste s i t e s :  

'%henever (A) any hazardou8 substance i s  re leased  o r  t he re  is a 
suba tan t ia l  t h r e a t  of such a r e l ease  i n t o  t h e  environment, o r  (B) 
there  is  a r e l ease  o r  subs tan t ia l  t h r e a t  of a r e l e a s e  i n t o  t h e  
environment of any pol lu tan t  or  contaminant which may present  an 
imminent and subs tan t ia l  danger t o  t h e  publ ic  hea l th  or welfare,  
the President i s  authorized t o  a c t ,  cons is ten t  with t h e  na t iona l  
contingency plan,  t o  remove...such hazardous substance, 
po l lu t an t ,  o r  contaminant.. . ." 

Clean up of these sites may be accomplished using monies of t h e  C E R m  
t r u s t  fund,in some instances,  even when t h e  v i o l a t o r  i s  not  i d e n t i f i a b l e -  

A %ax8rdous substance" f o r  t be  purporer of CBRCLA include6 any hazard- 
OUS waste i d e n t i f i e d  under RCRA, those hazardous substances l i s t e d  under the  
ma, o r  any other  substance designated pursuant t o  CERCLh- 
previously, it i r  conceivable t h a t  n e t  fragments may f i t  t h e  c r i t e r i a  f o r  
designation as hazardour under RCRA or t he  FWPCA, although they a r e  not 
current ly  l i s t e d .  Under CBRCLA, EPA may designate  a s  hazardous those Sub- 
stances which, "when released I n t o  t h e  environment may present  subs t an t i a l  
danger t o  t h e  public hea l th  o r  welfare o r  the  environment. a'' (42 u*s*c* 
S%Oz(a)). What cons t i t u t e s  t h e  publ ic  welfare  i s  n o t  de l inea ted  under 

Guidance regarding the  meaning of t h i s  phrase may be gleaned from 
the ~ C A O  In t h a t  ac t ,  t h e  "public hea l th  or  welfare of t h e  United S ta tes"  
includes, but i s  not l imited to ,  "fish,  s h e l l f i s h ,  and w i l d l i f e  and t h e  
Shorelines and beaches..." (33 U.S.C, S1321(d)). I f  t h i s  standard i s  aPPli- 
cable t o  CERCI& i t  i s  c l e a r  t h a t  the  publ ic  wel fa re  would be imperiled by 
entanglement of f i s h  o r  w i l d l i f e ,  and t h a t  EPA could designate  n e t  fragments 
8s a hazardous substance. 

A8 discussed 
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I f  discarded f i sh ing  gear  were t o  be desigztattd a8 hwimhms, Eact  
t h a t  it had been released i n t o  t h e  environment would rlfrrrs the M W  50 
provide remedial actions. 
includes t h e  t e r r i t o r i a l  seas ,  t h e  contiguous -mea amd t l b ~  2Whu~Ue lE.d!,g, 

For the  purposes of CSRLa, %sm-" 

"Pol lutant  o r  contaminant" i s  defined i lk  42 1S.C. m-3, 
phrase includes,  but i s  no t  l imi ted  t o  any ''sdbs-g--g x&&ib 
release into t h e  environment and upon exposuse, 
ass imi la t ion  i n t o  any organism e i t h e r  d i r e c t l y  t k c i m  &be tea4- aQp 

ant ic ipa ted  t o  cause death, disease,  behavior )I, ----@x 

cause the  death of organisms, it i s  not t h e  r d &  QE6 ihgpmha " % -  

%dhhtmm * -  

i nd i r ec t ly  by ingest ion through food chains,  w i l E  earn ~ n w m m u d b l l y ~  

physical deformations, id such organisms.. . ." PFithm@b c k i i m 5 ~  

t ion,  assirnilation, o r  mere exposure. However, ttiiaa? dWl%&.5ml pllilwhmt 
or  contaminant i s  not necessar i ly  l imited t o  subst&mrcaa dkiidh aam HrrmnadFall 
t o  organisms i n  one of these four  ways. W d ,  3.S iitt ttibw@t ttbe 
s i tua t ion  severe enough, probably designate ne& krqgutcmm arnfl crrtti dli&i;. 
as pol lu tan ts  o r  contaminants. 
po l lu tan t  or contaminant, t h e  disposal  must prezmsmtt am i b i hn t t .  cmr dbstan- 
tis1 danger t o  the public hea l th  o r  welfare. 
de f in i t i on  of publ ic  welfare  is appl icable  t o  CBUIlL& &.h 
probably engendered by f i sh ing  debris.  

" "  

.D 

The 

If the  debr i s  mime &dmmnk& Exe a 

hsaudqg tdWt t t f )a  
%s 

The f i n a l  requirement under CEBCLA which U h " t m  a-a~  bbp ctbm 
* liiar m m  me aalcti!easau .e up hazardous substancen, po l lu t an t s ,  o r  cont 

must be consis tent  with t h e  na t iona l  continge-; p&u~ '&UF)L lth BUZ mea0 
up a system whereby p r i o r i t i e s  f o r  taking remef&d aattihm f k t  xmhzzems are 
set. Among the c r i t e r i a  t o  be considered i n  ran- a d a w i w ~  lhad tqwa 
the r e l a t i v e  r i s k  o r  danger t o  publ ic  hea l th  orvd€6zmerdFt?€k&t 
are:  t he  population a t  r i s k ,  t he  hazard potent%& udf b b t m i ' M h n -  *Sac 

the des t ruc t ion  of s ens i t i ve  ecosystems, and Oe&eaJ. agguugp5htztr 0hataxs (142 

system appears a t  40 C.P.B. p a r t  300, Appendix&. 
have been l i s t e d  and ranked. 

po ten t ia l  f o r  contamination of drinking water sugq# lh  tck " for 

U.S.C. 49605). A deta i led  descr ip t ion  of t h e  bazm&mm ' u m E m ; h . d e  
A" psa-,. %!IB shes 

For t h e  clean up of discarded f i sh ing  gem. tha Be e€- e t h e  
funds ava i l ab le  under CBRCLA, it must be showa t&&k 
entanglement problem i s  extensive enough t o  w a m m  ee ph- nzadkkg- To 
accomplish t h i a ,  t h e  i d e n t i f i c a t i o n  of a s i t e  wkae- biffie--. pmihlhm 5s gpr t icu-  
l a r l y  acute  i r  probably necessary. It i s  u n l i l d x  &# a w  sdm@h d e a s e  
would be s ign i f i can t  i n  i t s e l f  . To be a p r o b h  wt.m%li~ OS OB!iWXA a&aa up 
a t ten t ion ,  an a rea  of l imi ted  s i z e  where debrim iiSa ~m.t$uuifhdy 
t ra ted  or harmful t o  t h e  environment would prd.aWp fi8sae! 8 ~ )  &E ii&mu5.€%ed- 
It should be noted, however, t h a t  CERCLA ( 4 2  W . . S L G ,  %!%'0?3~k.~(&8~ #eS 
tha t  : 

e - w ~ p ~  cn8 ttlba! 

'mere t w o  o r  more noncontiguous f a c i t i t i e B  amis ~608MPmBsbXy 
r e l a t ed  on t he  baeis  of geography, o r  on Ulh& Bme5i.s aP tt ib ttk-eat. 
o r  p o t e n t i a l  t h rea t  t o  t h e  public hea l th  ow vwsill-cm. t t i b  
environment, t he  President  may, i n  h i s  d i s c m m m n  " sttlm!&- 
r e l a t e d  f a c i l i t i e s  a s  one f o r  the  purposes os[f U d j s  s.- B 

" A  
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Although clean up may be e f fec tua ted  without determining t h e  generator  
of the wastes, a system f o r  ident i fy ing  t h e  sources of discarded gear  may 
prove helpful  i n  the  context of CERCLA, 
funding f o r  the clean up could be recovered from them, 
adherence t o  the  p r i o r i t y  system f o r  hazardous waste s i t e s  would be l e s s  
s t r i c t .  
the  generator f o r  in jury  t o ,  des t ruc t ion  of, or  loss  of na tu ra l  resources  
resu l t ing  from the  r e l ease  of a hazardous substance. 

I f  t he  p o l l u t e r s  were known, 
In t h a t  event ,  

Additionally,  CEBCLA allows f o r  t he  assessment of damages aga ins t  

Federal Water Pol lut ion Control Act (FWPCA) (33 U.S.C, 11251~.--In 
addition t o  possible  clean up under CERCW, clean up i s  a l s o  poss ib le  under 
t h e  FWPCA i f  n e t  fragments a r e  determined t o  be hazardous substances f o r  
i t s  purposer. 
S ta tes ,  including those of t h e  BEZ, "the President  i s  authorized t o  a c t  t o  
remove o r  arrange f o r  [ i t s ]  removal...unless he  determines such removal 
w i l l  be done properly by t h e  owner o r  operator of t h e  vessel..." (33 U.S.C. 
51321(c)(l)). Since most o f t en  t h e  owner o r  opera tor  of t h e  ves se l  i s  
unknowu, t h e  Government could undertake the  clean up of f i sh ing  debris .  

I f  a substance i s  discharged upon t h e  waters of t h e  United 

Enforcement Considerations 

Existing Legis la t ion 

Typically, po l lu t ion  and w i l d l i f e  laws a r e  i n e f f e c t u a l  with regard t o  
entanglements. Even though thousands of i l l e g a l  takes  may occur annually, 
it is v i r t u a l l y  impossible t o  iden t i fy  t h e  offenders.  
remain suspended i n  ocean waters i nde f in i t e ly ,  entangl ing f i s h  and w i l d l i f e  
f o r  years,  allowing v io l a t ions  t o  be f a r  removed temporally and a p a t i a l l y  
from the  take. 

N e t  fragments may 

Pol lut ion cont ro l  laws a r e  l ikewise genera l ly  unenforceable. Assuming 
tha t  the  disposal  of ne t  fragments is  a v i o l a t i o n  of these laws, t h e  
incidents  take place i n  d i s t a n t  and diverse  a reas  a t  sea and mostly out of 
the view of observers. Even if t h e  o r i g i n  of a n e t  fragment i s  de tennbed ,  
it would s t i l l  be d i f f i c u l t  t o  prove t h a t  it was dumped and not  merely l o s t  
i n  the coarse of fishing a c t i v i t i e s .  A similar problem e x i s t s  i n  enforcing 
the regulat ions issued under the  Magnuson Act. 
-st have been in t en t iona l ly  discarded. 

To be a v io l a t ion ,  gear 

A fu r the r  impediment t o  markedly reducing entanglements i s  worthy of 
The s t a t u t e s  considered herein,  wen i f  funct ioning a t  peak e f f i -  note. 

ciency, are appl icable  only t o  those persons and ves8els subject  t o  United 
S ta tes  j u r i sd i c t ion .  There i s  no u n i l a t e r a l  a c t i o n  t h a t  t h e  United S t a t e r  
Can take which would address the  'disposal of gear  by fore igners  ou ts ide  the  
200-mile l i m i t  , 

Alternative Enforcement Mechanisms 

Without a workable enforcement scheme, e x i s t i n g  mechanisms f o r  Con' 
t r o l l i n g  the  d isposa l  of gear  o r  entanglements a r e  mere paper t i g e r s *  
Four a l t e rna t ive  enforcement schemes are presented below. 

f ishing gear  be required. 
Gear marking.--It has been suggested t h a t  a more extensive marking of 

In t h i s  way v i o l a t o r s  w i l l  be much more r ead i ly  
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i den t i f i ab le .  
though, s ince  markings would have t o  be de t a i l ed  enough t o  d i s t ingu i sh  a 
l a rge  number of fishermen and numerous enough t o  allow i d e n t i f i c a t i o n  of 
small n e t  fragments. 

The cos t  involved i n  such a program may be p roh ib i t i ve ,  

Another considerat ion t o  be weighed before  i n s t i t u t i n g  a marking 
system, i s  what type of a c t i v i t y  i s  the  r egu la t ion  seeking t o  preclude. 
Although it  is  t r u e  t h a t  a l l  l o s t  gear i s  equal ly  l i a b l e  t o  ensnare f i s h  OX 
wi ld l i f e ,  i s  it reasonable t o  punish those who acc iden ta l ly  l o s e  or break 
equipment? 
who in t en t iona l ly  dispose of gear ,  a showing of t h a t  i n t en t ion  is  required 
in addi t ion  t o  merely ident i fy ing  the  o r i g i n  of t h e  gear.  
w i l l  no t  provide such a showing. If marking i s  t o  be used t o  iden t i fy  a l l  
persons unlucky enough t o  have entangled a pro tec ted  animal i n  l o s t  gear,  
c lose sc ru t iny  should be given t o  t h e  reasonableness of r equ i r ing  fisherman 
t o  recover any port ion of acc identa l ly  l o s t  gear.  

I f  the  purpose behind a marking system i s  t o  prosecute  those 

Harking alone 

Bounty svstem.--Another proposed mechanism t o  alleviate t h e  entangle- 
ment problem is  t h e  i n s t i t u t i o n  of a bounty system f o r  l o s t ,  abandoned, or 
discarded f i s h i n g  gear. 
i n  pieces of n e t s  t h a t  they may otherwise d iscard  a t  sea. 
would only be e f f ec t ive  aga ins t  entanglement i n  gear  t h a t  i s  i n t e n t i o n a l l y  
discarded o r  recoverable when l o s t .  
entanglements occur i n  these  ca tegor ies  of fragments. 

Theoret ical ly ,  fishermen would be paid f o r  turning 
A bounty, howevc 

It i s  not  know what percentage of 

Economic f a c t o r s  must be w e l l  evaluated i n  designing 8 bounty system. 
The reward f o r  turning i n  used n e t s  would have t o  be high enough t o  provide 
an incent ive f o r  turning i n  gear  t h a t  would otherwise be discarded a t  sea,  
but low enough t o  make the  program affordable.  
be designed which would f o i l  those who may seek a reward f o r  turning i n  
old,  r e t i r e d  n e t s  t h a t  may already have been disposed of properly.  Reports 
i nd ica t e  t h a t  t rawlers  o f t e n  recover fragments in  t h e i r  nets .  A bounty 
system may be usefu l  in encouraging these fishermen t o  br ing in t h i s  deb r i s  
r a t h e r  than re re leas ing  it i n t o  t h e  ocean waters. 

Checks would a l so  have t o  

There e x i s t s  a p e r s i s t e n t  rumor t h a t  Korea has  implemented a bounty 

I f  a Korean bounty program 
system on nets.  When asked about t h i s ,  a Korean f i s h e r i e s  o f f i c i a l  was 
unaware of t h e  exis tence of any such system. 
does e x i s t  i t  may be he lp fu l  a s  a model f o r  t he  design of a United S t a t e s  
system. 

Expanded observer network.--At present ,  observers  a r e  only placed on 
foreign f i s h i n g  vessels .  
discard of  gear  by foreign fishermen, some v i o l a t i o n s  probably occur. 
S t r i c t e r  enforcement of ex i s t ing  regula t ions  may a l l e v i a t e  some entangle- 
ments. 
f i sh ing  vesse ls .  
vesse ls  i s  uncertain,  the decis ion i n  Balelo v. Baldrine 7 2 4  F. 2d 753 (9tb 
C i r .  1984) would seem t o  permit it. 

Even tqough the  Hagnutton Act p r o h i b i t s  the 

The observer network could a l s o  be expanded t o  include domestic 
Although t h e  au thor i ty  f o r  p lac ing  observers on domestic 

Ci t izen  s u i t s  and rewards.--Enforcement of most of t h e  s t a t u t e s  t h a t  
may be appl icable  t o  the  entanglement s i t u a t i o n s  i s  d i f f i c u l t  a t  best .  
Thoae responsible  f o r  enforcement o f t e n  cannot cover t h e  expansive a r e a  
over which v i o l a t i o n s  might occur. In sane in s t ances  agencies u t i l i z e  
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these limited resources t o  counter more immediate ' t h r e a t s  t o  human hea l th  
and welfare. 
laws a r e  by allowing c i t i z e n s  t o  commence l e g a l  a c t i o n s  o r  by providing an 
incentive t o  those who provide information t h a t  i s  used i n  enforcement 
act  ions. 

Two ways Of increasing the  enforcement e f f o r t  regarding these 

Citizen s u i t s  a r e  provided f o r  by t h e  MPRSA (33 U.S.C. S1415(g)). 
&der t h a t  section, a t torney 's  f e e s  may be awarded i n  appropriate  cases. 
&e such case where a c i t i z e n  p l a i n t i f f  prevailed and was awarded fees is --- Save One Sound Fisher ies  V. Callowap (429 F.  supp. 1136 ( D . R . I .  1977)). 
The court there  s t a t e s ,  " [ t l h e  p o s s i b i l i t y  of such f e e s  serves a s  an incen- 
t i v e  f o r  pr iva te  p a r t i e s  t o  enforce provisions of t h e  var ious  s t a t u t e s  
deemed too important t o  be l e f t  t o  t he  l imited enforcement resources of t h e  
Just ice  Department" (&lo a t  1139) . Cit izen enforcement i s  genera l ly  d i f f i -  
c u l t ,  however, i n  view of t h e  problems i n  gathering evidence and success- 
f u l l y  prosecuting t h i s  type of lawsuit. 

Providing rewards t o  those who furnish information which leads  t o  
successful prosecutions i s  another way of obtaining publ ic  p a r t i c i p a t i o n  i n  
enforcement. The U.S. House of Representatives vers ion  of t h e  MPRSA pro- 
vided t h a t  a portion of a levied f i n e  would be paid t o  any individual  who 
provided information leading t o  t h e  conviction. The Senate apparently did 
not approve of t h e  notion of federa l ly  subsidized informants and did no t  
adopt t h e  provision (Weinstein-Bacal 1978). 

It should be noted t h a t  t h e  effect iveness  of rewards f o r  information 
is  doubtful. The ESA allows f o r  such rewards but t h a t  provision is seldom, 
i f  ever, invoked. 
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